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THE  INDIAN  INDUSTRIAL  COMMISSION. 


ITS  REPORT  SUMMARISED. 

The  Report  of  the  Industrial  Commission,  which  has  been  sitting  for  the 
last  two  years  under  the  Chairmanship  "of  Sir  Thomas  Holland,  K.O.S.I.,  has  , 
been  issued  and  copies  can  be  obtained  in  a  convenient  octavo  form  at  the 
price  of  one  rupee.  Before  summarising  the  Eeport  it  is  important  to  note 
that  the  constructive  proposals  depend  on  the  acceptance  of  two  principles : — 
(1)  that  in  future  Government  must  play  an  active  part  in  the  industrial 
development  of  the  country,  with  the  aim  of  making  India  more  self-contained 
in  respect  of  men  and  material,  and  (2)  that  it  is  impossible  for  Government  to 
undertake  that  part,  unless  provided  with  adequate  administrative  equipment 
and  forearmed  with  j-eliable  scientific  and  technical  advice. 

"With  these  principles  in  mind,  it  will  be  convenient  first  to  glance  at  the 
administrative  machinery  which  the  Commission  proposes  and  then  to  examine- 
the  work  which  it  is  intended  to  do.  The  administrative  proposals  include  the 
creation  of  imperial  and  provincial -departments  of  Iimistries  and,  of  an. 
Imperial  Industrial  Service.  The  imperial  department  would  be  in  charge  of 
a  member  of  the  Ticeroy's  Executive  Council,  assisted  by  a  Board  of  three- 
members  entitled  the  Indian  Industries  Board,  and  be  responsible  for  the 
industrial  policy  of  Government  and  the  inauguration  and  carrying  out  of  a 
uniform  programme  of  industrial  development  throughout  the  country.  The 
actual  administrative  work  would  be  almost  entirely  decentralised  and  would 
devolve  on  Local  Governments.  The  performance  of  these  duties  would 
necessitate  the  employment  of  a  large  staff  of  officers  whose  qualifications  would 
primarily  depend  upon  a  knowledge  of  mechanical  engineering ;  and  the  forma-  ' 
tion-of  an  Imperial  Industrial  Service  is  suggested  in  order  to  safeguard 
Government  against  the  dangers  and  difl&caltijes  of  casual  recruiting.  This 
service  would  consist  mainly  of  mechanical  engineers  and  engineering  techno- 
legists,  the  majority  of  whom  would  be  employed  under  the  Local  Govern- 
ments. The  headquarters  of  the  Department  and  of  the  Board  should  be  with 
the  Government  of  India. 

The  provincial  departments  would  be  administered  by  Directors  of 
Industries,  assisted  by  specialists  and  technical  advisers  who  would  usually  b& 
seconded  from  imperial  services  for  work  under  the  Local  Government.  A 
provincial  Director  would  thus  be  able  to  develope  the  industries  of  hi& 
province  with  the  help,  of  competent  engineers  and  scientists.  He  would  h& 
advised  by  a  provincial  Board  of  Industries,  composed  mainly  of  non-officials); 
and  he  should  hold  the  post  of  a  Secretary  to  Government  to  secure  expeditious- 
and  effective  despatch  of  work. 

It  now  remains  to  consider  the  work  which  this  organisation  is  to  cari^ 
cut  and  the  conditions  of  India  which  render  essential  a  policy  of  active 
intervention  on  the  part  of  Government  in  the  industrial  affairs  of  the  country. 
The  first  chapters  of  the  Report  deal  with  India  as  an  industrial  country,  her 
present  position  and  her  potentialities.  They  show  how  little  the  march  cf 
modern  industry  has"^  affected  the  great  bulk  of  the  Indian  population,  which 
remains  engrossed  in  agriculture,  winning  a  bare  subsistence  from  the  soil  by^ 
antiquated  methods  cf  cultivation.  Such  changes  as  have  been  wrought  ii^ 
rural  areas  are  the  effects  of  economic  rather  than  of  industrial  evolution. 
In  certain  centres  the  progress  of  western  industrial  methods  is  discernible ; 
and  a  number  of  these  are  described  in  order  to  present  a  picture  of  the 
conditions  under  which   industries  are  carried  on,  attention  being   drawn  ta 


the  shortage  and  to  tlie  general  inefBciency  of  Indian  labour  and  to  the  lack 
of  an  indigenous  supervising  agency.  Proposals  are  made  for  the  better 
exploitation  of  the  forests  and  fisheries.  In  discussing  i^e  industrial 
deficiencies  of  India,  the  Report  shows  how  unequal  the  development  of  our 
industrial  system  has  been.  Money  has  been  invested- in  commerce  rather 
than  industries,  and  only  those  industries  have  been  taken  up  which  appeared 
to  ofi'er  safe  and  easy  profits.  Previous  to  the  war,  too  ready  reliance  was 
placed  on  imports  from  overseas,  and  this  habit  was  fostered  by  the  Govern- 
ment practice  of  purchasing  stores  in  England.  India  produces  nearly  all 
the  ra  w  materials  necessary  for  the  requirements  of  a  modern  community  ; 
but  is  unable  to  manufacture  many  of  the  articles  and  materials  essential  alike 
in  times  of  peace  and  war.  Por  instance,  her  great  textile  industries  are 
dependent  upon  supplies  of  imported  machinery  and  would  have  to  shut  down 
if  command  of  the  seas  were  lost.  It  is  vital,  therefore,  for  Government  to 
ensure  the  establishment  in  India  of  those  industries  whose  absence  exposes 
us  to  grave  danger  in  event  of  war.  The  B-eport  advocates  the  introduction 
of  modern  methods  of  agriculture,  and  in  particular  of  labour-saving 
machinery.  Greater  efficiency  in  cultivation,  and  in"  preparing  produce  for 
the  market  would  follow,  .labour  now  wastefully  employed  would  be  set  free 
for  industries,  and  the  establishment  of  shops  for  the  manufacture  and  repair 
of  machinery  Would  lead  to  the  growth  of  a  huge  engineering  industry.  After 
examining  the  resMrces  for  generating  power,  the  Report  says  the  coal  of 
India  is  generally  of  a  poor  quality  and  the  -radius  within  which  it  can  be 
economically  used  is  accordingly  limited.  Moreover,  the  extension  of  metal- 
lurgical industries  already  ^  started  involves  a  severe  attack  on  our  visible 
supplies  of  coking  coal.  The  Commission  recommends  a  special'  survey  of  the 
coal  position  in  India.  The  oil  fields  of  Burma  are  being  rapidly  drained  and 
no  others  of  equal  value  have  been  proved.  Wind  power  is  too  intermittent 
for  industrial  use.  Attention  should  be  directed  to  more  economical  methods 
of  using  wood  fuel,  and  new  materials  for  industrial  alcohol  should  be 
investigated.  The  harnessing  of  water  power  appears,  however,  to  afford  a 
more  reliable  source  of  energy,  especially  with  a  view  to  the  development  of 
thermo-electric  industries  ;  and  Government  is  urgently  enjoined  to  undertake 
•a  hydrographic  survey  in  order  to  determine  the  places  which  offer  possibilities 
for  the  establishment  of  hydro-electric  installations. 

The  next  chapters  deal  with  "  The  Indian  in  Industries."  They  discuss 
measures  designed  to  improve  the  efficiency  of  the  Indian  artisan  and  to 
encourage  the  educated  Indian  to  take  part  in  industrial  enterprise.  It  is 
shown  that  the  relative  lojvness  of  wages  paid  to  Indian  labour  is  counter- 
balanced by  the  comparative  inefficiency  of  the  individual  Indian  workman. 
The  Commission  assigns  three  causes  for  this  inefficiency,  viz.,  the  absence  of 
education,  the  prevailing  low  standard  of  comfort  and  the  effects  of  preventible 
disease.  The  Commission  expresses  itself  in  favour  of  universal  primary 
education,  but  considers  that  it  would  be  unfair  and  unjust  to  impose  upon 
employers  this  duty,  which  devolves  rather  upon  the  State  and  local 
Authorities.  But  education  of  a  technical  kind  is  also  required,  and  the 
method  of  instruction  to  be  followed  will  vary  for  workers  in  organised  and  for 
workers  in  cottage  industries,  the  latter  of  whom,  it  may  be  remarked,  consider- 
ably exceed  the  former  in  numbers.  Por  cottage  industries  the  Commission 
proposes  an  efficient  system  of  education  in  industrial  schools  administered  by 
head  masters  with  practical  knowledge  of  the  industries  taught,  and  controlled 
by  the  Departments  of  Industries.  '  The  extension  of  marketing  facilities  must 
go  hand  in  hand  with  the  teaching  of  improved  processes.  In  the  case  of 
organised  industries  jnechanical  engineering  is  taken  as  a  typical  instance  and 
the  proposals  include  the  establishment  of  a  system  of  organised  apprentice- 
ship for  a  period  of  four  or  five  years,  with  practical  training  in  the  workshops 
and  theoretical  instruction  in  attached  teaching  institutions. 


The  Commission  places  better  housing  in  the  forefront  of  its  recommenda- 
tions to  raise  the  standard  of  comfort  of  the  Indian  artisan.  Subject  to  certain 
safeguards,  Government  should  use  its  powers  under  the  Land  Acquisition  Act 
to  acquire  sites  for  industrial  dwellings,  and  land  so  acquired  should  be  leased 
to  employers  on  easy  terms.  Special  rsmedies  are  proposed  in  the  case  of 
Bombay,  where  the  problems  of  congestion  are  unique.  General  measures  of 
welfare  work  among  factory  employiSs  are  also  suggested,  and  special  attention 
should  be  paid  to  the  improvement  of  public  health.  The  elimination  of  such 
diseases  as  hookworm  and  malaria,  which  are  prevalent  almost  everywhere  in 
India,  would  add  enormously  to  tlie  productive  capacity  of  the  Indian  labourer. 

The  general  aversion  from  industrial  pursuits  of  the  educated  Indian  is 
ascribed  to  hereditary  predisposition  accentuated  by  an  unpractical  system  of 
•education.  A  complete  revolution  in  the  existing  methods  of  training  is 
proposed.  For  manipulative  industries,  such  as  mechanical  engineering,  ah 
apprenticeship  system,  similar  to  that  suggested  for  artisans  should  be  adopted. 
The  youth  who  aspires  to  become  a  foreman  or  an  engineer,  must  learn  to  take 
off  his  coat  at  the  start  and  should  serve  a  term  of  apprenticeship  in  the 
workshops,  supplemented  by  courses  of  theoretical  Instruction.  At  the 
conclusion  of  this  period  of  training  he  may  be  allowed  to  specialise  in 
particular  subjects.  For  non-manipulative  or  operative  industries,  on  the 
other  hand,  the  teaching  institution  should  be  the  main  training  ground,  though 
practical  experience  is  also  necessary.  Special  proposals  are  made  for 
commercial  and  mining  education;  and  the  future  establishment  of  two 
imperial  colleges  is  adumbrated,  one  for  the  highest  grade  of  engineering  and 
the  other  for  metallurgy.  To  ensure  the  maintenance  of  close  relations 
between  the  (raining  institutions  and  the  world  of  industry,  the  general  control 
of  technical  education  should  be  transferred  to  the  Department  of  Industries. 

The  remaining  chapters  of  the  Report  deal  more  specifically  with  Govern- 
ment intervention  in  industries.  Government  clung  long  to  the  tradition  of 
■lais^ez  faire  in  industrial  matters  ;  but  when  in  recent  years  it  attempted  to  play 
a  more  active  part  in  industrial  development,  its  efforts  were  rendered  futile  by 
the  absence  of  scientific  and  technical  advice  to  assist  it  in  estimating  the  value 
■of  industrial  propositions  and  by  the  lack  of  any  suitable  agency  to  carry  out 
rapproved  proposals.  To  remedy  the  first  of  these  defects,  a  reorganisation  of 
ihe  existing  scientific  services  is  advocated,  in  such  a  way  as  to  unite  in 
imperial  services,  classified  according  to  science  subjects,  all  the  scattered 
workers  now  engaged  in  the  provinces  on  isolated  tasks.  Rules  are  suggested 
to  govern  the  relations  between  the  members  of  these  services  and  private 
industrialists  leeking  advice.  The  situation  of  research  institutes  and  the  condi- 
tions and  terms  of  employment  of  these  services  are  questions  for  the  decision 
of  which  the  Commission  considers  that  the  appointment  of  a  special  committee 
is  necessary.  * 

The  administrative  machinery  with  which  Government  must  be  equipped 
and  some  of  the  functions  which  that  machinery  will  enable  it  to  perform  have 
already  been  described ;  but  there  are  many  other  directions  in  which  the 
-development  of  industries  can  be  stimulated.  Useful  and  up-to-date  informa- 
tion on  commercial  and  industrial  matters  is  essential  both  for  Government 
and  for  private  merchants  and  industrialists.  A  scheme  is  propounded  for 
collecting  such  information  and  for  making  it  available  to  the  public  through 
officers  of  the  Department  of  Industries.  The  purchase  of  Government  stores 
in  the  past  has  been  conducted  in  such  a  way  as  to  handicap  Indian  umnufac- 
turers  in  competing  for  orders  and  to  retard  industrial  development  in  India. 
The  Commission  proposes  that  the  Department  of  Industries  should  be  in  charge 
-of  this  work  and  that  orders  should  not  be  placed  with  the  Stores  Department 
of  the  India  Office  until  the  manufacturing  capabilities  of  India  have  first  been 
■exhausted.     A  chapter  is  concerned   with  the  law  of  land  acquisition  and 


enunciates  principles  in  accordance  witli  which  Government  might  compul- 
sorily  acquire  sites  for  industrial  undertakings  ;  in  another,  the  various 
methods  by  which  Government  might  render  direct  technical  aid  to  industries 
are  explained.  The  Commission  considers  that  ordinarily  Government  itself 
should  undertake  manufacturing  operations  only  for  the  production  of  lethal 
munitions.  The  administration  of  the  Boiler  Acts,  the  Mining  Eules  and  the 
Electricity  Act,  the  employment  of  jail  labour/the  prevention  of  adulteration, 
patents,  and  the  registration  of  business  names,  of  trade  marks  and  of  partner- 
ships, are  matters  which  are  specifically  dealt  with.  In  the  opinion  of  the 
Commission  the  compulsory  registration  of  partnerships  is  practicable,  and 
the  question  should  be  examined  by  Government  with  a  view  to  legislation. 

Industrial  co-operation*  is  discussed  with  reference  to  small  and  cottage 
industries  ;  and  the  vexed  question  of  the  efEects  of  railway  rates  on  industries 
is  considered.  The  Commission  thinks  that  reduced  rates  to  and  from  ports  have 
been  prejudicial  to  industrial  developnaent  amd  that  the  position  requires  careful 
examination  with  a  view  to  the  removal  of  existing  anomalies.  In  particular 
it  should  be  possible  to  increase- the  rates  on  raw  produce  for  export  and_on 
imports  other  than  machinery  and  stores  for  industrial  use.  The  addition 
of  a  commercial  member  to  the  Railway  Board  and  the  better  representation 
of  commercial  and  industrial  interests  at  the  Railway  Conference  would  help 
to  secure  a  more  equable  system  oE  rating.  The  improvement  of  waterways 
and  the  formation  of  a  Waterways  Trust  at  Calcutta  are  also,  proposed. 

The  Commission  lays  emphasis  on  the  disorganisation  of  Indian  capital 
and  its  shyness  in  coming  forward  for  industrial  development.  There  is  no- 
lack  of  money  in  the  country,  yet  the  industrialist  cannot  obtain  the  use  of  it 
except  on  terms  so  exorbitant  as  to  devour  a  large  part  of  his  profits.  There  is 
a  crying  necessity  for  the  extension  of  banking  facilities  in  the  mofussil.  The 
Commission  is  disposed  to  favour  the  establishment  of  an  industrial  bank  or 
banks ;  but  it  considers  that  the  appointment  of  an  expert  committee  is 
necessary  to  deal  with  this  subject  and  asks  Government  to  take  action  at  an 
early  date.  As  an  '  interim  *  measure,  a  scheme  is  propounded  for  the  provision 
of  current  finance  to  middle-class  industrialists,  by  which  the  banks  would  open 
cash  credits  in  favour  of  applicants  approved  by  the  Department  of  lodustrie^ 
on  the  guarantee  of  Government.  Various  other  methods  of  financial 
assistance  by  Government  are  suggested,  in  particular  the  provision  of  plant^ 
for  small  and  cottage  industries  on  the  hire-purchase  system. 

To  sum  up,  the  Commission  finds  that  India  is  a  country  rich  in  raw 
materials  and  in  industrial  possibilities,  but  poor  in  manufacturing  accomplish- 
ment. The  deficiencies  in  her  industrial  system  are  such  as  to  reftder  her  liable- 
to  foreign  penetration  in  time  of  peace  and  to  serious  dangers  in  time  of  war. 
Her  labour  is  inefficient,  but  for  this  reason  capable  of  vast  improvement.  She 
relies  almost  entirely  on  foreign  sources  for  foremen *^nd  supervisors ;  and  her 
intelligentsia  have  yet  to  develope  a  right  tradition  of  industrialism.  Her 
stores  of  money  lie  inert  and  idle.  The  necessity  of  securing  the  economic 
safety  of  the  country  and  the  inability  of  the  people  to  secure  it  without  the- 
co-operation  and  stimulation  of  Government  impose,  therefore,  on  Government 
a  policy  of  energetic  intervention  in  industrial  affairs ;  and  to  discharge  the- 
multifarious  activities  which  this  policy  demands.  Government  must  be 
provided  with  a  suitable  industrial  equipment  in  the  form  of  imperial  und 
provincial  departments  of  Industries. 

The  recurring  cost  of  the  proposals  is  estimated  at  Rs.  86  lakhs ;  they 
involve  a  capital  expenditure  of  Rs.  150  lakhs,  mainly  on  educational  institu- 
tions, and  a  farther  capital  outlay  of  Rs.  65  lakhs  is  anticipated  for  future 
developments.  The  Commission  considers  that  this  expenditure  may  be  worked- 
up  to  at  the  end  of  a  period  of  7  years. 
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INTRODUCTORY. 


The  Indian  Industrial  Commission  was  appointed  by  the  Government   of  Appointment 
■India  by  order,  conveyed   in  Eesolution  No.  3403  (Industries),  dated  the  19th  JJ^j^«o°s*^*"*io° 
May  1916,  in  the  Department  of  Commerce   and   Industry,   the  full  text   of  QgmmjjgjQj,^ 
which  is  reproduced  as  Appendix   A-1.     The  Commission  was  "  instructed  to 
"  examine   and  report  upon  the  possibilities  of  further  industrial  development 
"  in  India  and  to  submit  its  recommendations  with  special  reference  to  the 
"following  questions : — 

"  («)  whether  new  openings  for  the  profitable  employment  of  Indian 

"  capital  in  commerce  and  industry  can  be  indicated  ; 
"  (6)  whether  and,  if  so,  in  what  manner,  Government  can  usefully  give 
"  direct  encouragement  to  industrial  development — 

"  (*)  by  rendering  technical  advice  more  freely  available  ; 
"  (**)  by  the  demonstration  qf  the  practical  possibility  on  a 

"  commercial  scale  of  particular  industries ; 
"  (Hi)  by  affording,  directly  or  indirectly,  financial  assistance 

"to  industrial  enterprises  ;  or 
"  {iv)  by  any  other  means  which  are  not  incompatible  with  the 
"existing  fiscal  policy  of  the  Government  of  India." 

In  addition  to  the  exclusion  of  the  tariff  question  from  the  scope  of  the 
Commission's  enquiries,  it  was  also  stated  to  be  unnecessary  for  it  to  undertake 
the  examination  of  those  aspects  of  technical  and  industrial  education  which 
had  recently  been  dealt  with  by  the  Atkinson-Dawson  Committee,  appointed 
in  1912  to  enquire  into  the  means  of  bringing  technical  institutions  into 
closer  touch  with  employers  of  labour  in  India,  and  by  the  Morison  Committee 
which  reported  to  the  Secretary  of  State  in  1913  on  the  system  of  State 
technical  scholarships  established  by  the  Government  of  India  in  1904, 

The  Commission  was"  composed  of  the  following  Members  :— 

(1)  Sir  T.  H.  Holland,  K.C.I.E.,  D.Sc,  F.E.S.,  President  of  the  Institution 

of  Mining  Engineers.     (President.) 

(2)  Mr.     Alfred     Chatterton,     C.IE.,    B.Sc,    E.C.G.I,    A.M.I.C.E., 

M.I.M.E.,  Director  of  Industries  and  Commerce  in  Mysore. 

(3)  The   Hon'ble   Sir  Pazulbhoy  Currimbhoy   Ebrahim,    Kt.,  Messrs. 

Currimbhoy  Ebrahim  and  Company,  Bombay. 

(4)  Mr.  Edward  Hopkinsoh,  M.A.,  D.Sc,  MJ.C.E.,  M.I.M.E,,  M.I.E.E., 

Managing  Director,  Messrs.  Mather  and  Piatt,  Ltd.,   Manchester, 
and  Vice-Chairman,  Chloride  Electric  Storage,  Ltd. 

(5)  The  Hon'ble  Mj.  C.  E.  Low,  CLE.,  I.C.S.,  Secretary  to  the  Govern- 

ment of  India,  Department  of  Commerce  and  Industry. 

(6)  The   Hon'ble   Pandit  Madan  Mohan  Malaviya,  B.A.,   LL.B.,   of 

Allahabad. 

(7)  The    Hon'ble    Sir  Eajendra    Nath  Mookerjee,   K.C.I.E.,  Messrs. 

Martin  and  Company,  Calcutta. 

(8)  The  Eight  Hon'ble  Sir  Horace   Curzon  Plunkett,  P.O.,  D.C.L., 

LL.D.,  F.R.S.,  E.O.V.O. 
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(9)  The  Hon'ble  Sir    P.    H.    Stewart,    Kt.,  M.A.,   C.I.E.,    Messrs. 
Gladstone   Wyllie    and   Company,  Calcutta,   President,  Eengal 
Chamber  of  Commerce. 
(10)  Sir  Dorabji  Jamsetji  Tata,  Kt.,  J.P.,  Messrs.  Tata,  Sons  and  Com- 
pany, Bombay. 

Secretary.— Mx.  R.  D.  Bell,  I.C.S. 

Unfortunately  Sir  Horace  Plunkett  was  unable  to  join  the  Commission, 
owing  at  first  to  ill-health  and  subsequently  to  other  duties  of  high  national 
importance.  Dr.  Hopkinson  submitted  his  resignation  during  the  second  season's 
tour,  having  been  debarred  under  medical  advice  from  coming  out  to  India  in 
November  1917,  though  daring  the  first  year  we  received  great  assistance  from 
the  advice  which  his  range  of  experience  both  as  a  manufacturer  and  as  a 
scientist  enabled  him  to  furnish.  In  October  1917,  Mr.  G.  H.  "W.  Davies, 
I.C.S.,  was  appointed  Joint  Secretary,  as  Mr.  Bell,  whose  services  had  some 
months  previously  been  transferred  to  the  Indian  Munitions  Board,  could  not 
be  spared  for  the  forthcoming  tour,  though  he  continued  to  assist  the  Commis- 
sion by  supplying  information  on  various  points  and  afterwards  in  the  prepara- 
tion of  the  report. 

Monsoon  toar  oi  It  was  arranged  that  the  President  should  come  to  India  some  months  before 

toe  President.  ^j^g  Commission  assembled,  in  order  to  acquaint  himself  with  the  existing 
industrial  position.  He  arrived  in  India  in  May  1916  and  proceeded  to  Simla; 
whence,  after  making  preliminary  investigations,  he  started  on  tour  at  the  end  of 
June  and  visited  Bengal,  Bihar  and  Orissa,  Madras,  Bangalore,  Bombay,  the 
Central  Provinces  and  the  United  Provinces,  returning  to  Simla  towards  the 
end  of  September.  The  scattered  information  available  was  marshalled  in  the 
form  of  a  preliminary  note  by  the  President  on  the  scope  of  the  Commission's 
enquiry,  and  placed  before  the  Members  at  a  meeting  held  in  Calcutta  in 
July  1916,  when  the  methods  of  procedure  to  be  adopted  in  the  formal  collection 
of  evidence  were  discussed  and  decided.     This  note  is  printed  as  Appendix  A-2. 

Preparation  o!  a  .  At  the  end  of  September  1916  we  assembled  at  Simla  and  prepared  a  list  of 
list  oS  questions,  questions  covering,  as  far  as  possible,  the  scope  of  the  Commission's  enquiry,  in 
order  to  assist  witnesses  in  focussing  their  attention  on  those  parts  of  it  of  which 
they  had  special  knowledge,  or  in  which  they  were  specially  interested.  This 
list,  as  subsequently  revised,  consisted  .  of  113  questions  under  10  main  heads 
{vide  Appendix  A-SJ). 

Methods  ol  Our  enquiry  included  the  personal  inspection  of  industrial  enterprises,  the 

enaaiiy.  examination  of  witnesses,  and  discussions   with  representatives   of  local  com- 

mittees and  institutions.  We  had  also  the  advantage  of  conferring  with  the 
Provincial  Industrial  Committees  which  existed  in  some  provinces  and 
with  some  of  the  Local  Governments  and  Administrations.  In  all  we  re- 
corded the  written  statements  of  472  witnesses,  and  342  appeared  before 
us  for  oral  examination.*  In  deference  to  the  wishes  of  witnesses  or  from 
other  considerationsj  it  was  considered  advisable  to  treat  as  confidential,  some 
of  the  matter  brought  before  us,  and  we  have  accordingly  prepared  one 
volume  of  confidential  evidence,  which  will  not  be  available  to  the  general 
public.  In  view  of  the  fact  that  the  Commission  was  freely  admitted  to 
inspect  industrial  concerns,   and  that  information,   often  of  a  confidential 


*  The  evidence  is  printed  in  six  volumes  ;— 

Volume  1.  Delhi,  United  Provinces  and  Bihar  and  Orissa. 

Volume  II.  Bengal  and  Central  Provinces. 

Volume  III.  Madras  and  Bangalore. 

Volume  IV.  Bombay. 

_  Volume  V.  Punjab,  Assam,  Burma  and  Gnnernl. 

"Volume  VI.  Confidential. 
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nature,  was  placed  at  our  disposal  on  tliese  occasions,  our  inspection  notes  also 
-will  not  be  published. 

We  met  at  Delhi  on  the  26th  October  1916,  with  the  exception  of  Mr.  Low  Tour  o!  1916-17. 
who  joined  the  Commission  at  Bankiporej  and,  after  taking  evidence  in  the 
Delhi  Province,  we  visited  the  United  Provinces,  Bihar  and  Orissa,  Bengal,  the 
Central  Provinces,  Madras  and  Bangalore.  Details  of  our  itinerary  with 
a  list  of  institutions  visited  are  given  in  Appendix  A-4i.  In  January  1917, 
in  consequence  of  the  increased  difficulties  of  obtaining  from  Europe  stores  for 
war  and  essential  purposes,  the  necessity  of  stimulating  the  local  manufacture 
of  munitions  became  a  matter  of  vital  importance.  Taking  advantage  of  the 
experience  already  gained  by  the  Commission,  the  Government  of  India 
summoned  Sir  Thomas  Holland  to  Delhi  at  the  end  of  the  month  and  requested 
Tiim  to  organise  a  new  department  for  the  purpose.  This  decision — although 
the  resulting  organisation  was  in  its  final  form  precipitated  by  tbe  conditions 
developed  during  the  war — was  welcomed  by  us  as  a  practical  anticipation  of 
many  of  the  conclusions  which  had  been  forced  upon  us  by  evidence  that  began 
to  repeat  itself  most  strikingly  before  we  reached  Madras.  Por  the  newly 
formed  Indian  Munitions  Board,  as  the  central  authority  controlling  the 
purchase  and  manufacture  of  Government  stores  and  munitions  of  war,  became, 
in  effect,  an  experiment  on  a  large  scale  designed  to  test  the  value  of  many  of 
tDur  conclusions  regarding  not  only  the  manufacturing  capabilities  of  the  country, 
but  also  regarding  the  kind  of  administrative  machinery  most  suitable  to  carry 
x)ut  our  proposals.  The  Munitions  Board  is  thus  our  principal  witness,  and 
we  have  had  the  benefit  of  information  regarding  some  of  its  activities.  After 
the  departure  of  Sir  Thomas  Holland  from  Madras,  Sir  Prancis  Stewart  acted 
as  President  for  the  remainder  of  our  visit  to  Southern  India.  On  the 
conclusion  of  the  tour  Messrs.  Low,  Chatterton  and  Bell  assembled  at  the  office 
of  the  Munitions  Board  to  summarise  the  results  of  the  first  year's  enquiries. 

When  the  Commission  re-assembled  on  the  7th  of  November  1917,  Sir  Tour  o!  1917-18, 
Thomas  Holland  rejoined  and  presided  over  our  enquiries  in  the  Bombay 
Presidency.  Pandit  Madan  Mohan  Malaviya  was  unable  to  take  part  in  our 
sessions  at  Bombay,  but  accompanied  us  for  a  portion  of  the  ensuing  Punjab 
tour.  Mr.  Chatterton  was.  compelled  to  be  absent  during  our  tour  in  this 
province.  Tlie  Commission  afterwards  visited  Assam  and  Burma.  Pandit 
TMadan  Mohan  Malaviya,  Sir  Pazulbhoy  Currimbhoy  and  Sir  D.  J.  Tata 
were  unable  to  take  part  in  the  Assam  tour,  and  the  two  former  were  also 
prevented  from  visiting  Burma,  As  the  President  had  to  revert  to  his  duties 
with  the  Munitions  Board  after  the  Bombay  tour  and  was  only  able  to  join  us 
ifor  special  discussions  on  one  or  two  subsequent  occasions.  Sir  R.  N.  Mookerjee 
•  was  appointed  to  act  as  President  of  the  Commission  until  its  re-assembly  at 
,Simla  for  the  preparation  of  the  final  report. 

During  the  tour  the  personnel  of  the  Commission  was  strengthened  by  the 

-inclusion  of  an  officer  with  local  knowledge  in  each  province,  nominated  by  the 

Local  Government  to  help  in  our  enquiries,  and  co-opted  by  the   Commission. 

The   following  gentlemen,  to  whom  our  thanks  for  tl\eir  ready  help  are  due, 

•assisted  in  our  proceedings  :— 

(1)  Mr.  G.  A.  Thomas,  I.C.S.,  Secretary  to  Government,  Bombay. 
-  (2)  The  Hon'ble  Mr.  H.  J".  Maynard,  C.S.I.,  I.C.S.,  Pinancial  Commis- 
sioner, Punjab.  ^ 

(3)  The  Hon'ble  Lieutenant-Colonel  P.  R.    T.   Gurdon,   C.S.I.,    I. A., 
Commissioner,  Assam  Valley  Districts,  Assam. 

(4).  The  Hon'ble  Mr.  H.  Thompson,  C.S.I.,T.C.S.,  Pinancial  Commissi(mer, 
Burma. 


4. 

Scope  ol  In  conducting  our  enquiries  and  even  more  so  in  drafting  our  report,  we 

enquiry.  found  it  impossible  to  treat  at  length  all  the  very  numerous  questions  involved ; 
and  we  were  compelled  to  dismiss  somewhat  briefly  many  subjects  of  importance, 
in  order  to  avoid  loading  our  report  with  a  mass  of  detail  which  would  have 
delayed  its  issue  very  seriously,  while  not  adding  materially  to  its  practical 
usefulness. 

Moreover,  although  much  information  of  technical  and  industrial  value 
will  be  found  in  the  evidence  of  some  of  the  expert  witnesses,  our  report  is  not 
intended  as  an  industrial  survey  of  India,  and  we  have,  therefore,  concen- 
trated our  attention  on  the  machinery  which  we  propose  should  be  set  up  to 
effect  industrial  development  generally,  rather  than  on  the  particular  industries 
to  be  improved.  This  machinery  will,  we  believe,  do  what  is  needed  for  all 
industries,  and  it  would  be  useless  for  us  to  attempt  to  frame  detailed 
recoinmendations  for  which  technical  enquiries  by  experts  are  required. 
We  have  carefully  studied  the  position  of  certain  important  industries  and 
the  proposals  which  have  been  made  for  their  improvement ;  but  we  have 
used  the  knowledge  so  obtained  as  a  basis  for  our  recommendations  for 
the  technical  and  administrative  equipment  which  Government  will  require 
and  for  the  financial  facilities  it  should  provide.  In  a  few  cases,  however,  when 
we  deemed  an  industry  of  sufficient  importance  to  deserve  special  treatment, 
we  have  had  notes  prepared  in  greater  detail :  these  will  be  found  as  appendices. 
We  have  dealt  at  length  with  the  important  questions  of  the  organisation  of  the 
scientific  and  administrative  services,  with  technical  education  and  industrial 
finance  ;  and  have,  we  hope,  worked  out  a  scheme  which  will  enable  Govern- 
ment to  keep  in  touch  with,  and  assist,  industries  of  all  classes,  whether  domestic 
or  organised.  But  the  reader  must  not  expect  to  find  in  this  report  the  practical 
information  which  would  enable  a  particular  undertaking  to  be  started ;  such,  for 
instance,  as  would  be  furnished  by  an  expert  when  reporting  on  the  prospects 
of  a  proposed  industry.  Still  less  must  he  regard  it  as  an  industrial  vade  mecum 
to  guide  him  by  short  cuts  to  fortune.  Even  had  we  attempted  to  describe  the 
general  principles  determining  the  success  or  failure  of  any  particular  industry, 
this  would  still  be  of  no  use  to  the  would-be  industrialist,  without  knowledge  of 
local  details  regarding  the  supplies  of  raw  material,  the  markets  for  the  finished 
article,  and  the  cost  of  labour,  information  which  it  would  be  impossible  to  give 
in  a  report  of  this  nature.  We  hope,  however,  that  in  the  imperial  and  j)ro- 
vincial  Departments  of  Industries,  when  in  working  order,  will  be  found  an 
organisation  for  collecting  such  information. 

Effect  ol  the  ^^  feel  it  necessary  to  refer  to  the  considerable  change  in   public  opinion 

war  ou  public  regarding  industrial  questions  brought  about   by  the' war,  a  change   which  we 

opimon  ^Iso  see  reflected  clearly  in  the  policy  of   Government.     We  have   explained- 

fadHstod         ^^  "^'^  report  the  deadening  effect  produced  by  Lord  Morley's  dictum   of   1910 

matters.  on  the  initial  attempts  made  by  Government  for  the  improvement  of  industries  • 

but  a  change  of  sentiment  was  gradually  coming  about,  and  a  considerable  step 

in  advance  was  marked  by  the  appointment  of  our  Commission,  with   liberty  to 

discuss  the  question  of  the  direct  participation  of  Government  in  the  industrial 

development  of  the  country.     Since  then,  the  views  of   Government  and  of  the 

,  public  have  been  further  modified  under  the  stress  of  war  necessities,  which 

have  led  to  a  still  more  definite  adoption  of  the  policy  of  State  participation  in 

industrial  development,  and  to  the  grant  of  State. assistance  to  several  industrial 

undertakings,  of  which  the  scope  is  not  in  every  case  limited  by  the  possible 

duration  of  the  present  war.     The  working  of  the  Indian  Munitions  Board  has 

shown  several  examples  of  this  poHcy,  and  we  trust  that  care  will  he  taken  to 

preserve   such  features  of  this  organisation  as  are  properly  adaptabte  to  peace 


conditions.  We  desire  here  to  refer  to  the  extent  to  which  the  action  taken  by 
Government  and  private  industrialists  under  conditions  created  by  the  war  has 
assisted  us,  by  furnishing  actual  examples  of  schemes  which  we  had  been  con- 
templating ;  though  some  of  our  conclusions  have  thus  been  forestalled,  we  have 
been  enabled  to  present  them  with  more  certainty  and  completeness.  Finally, 
we  may  claim  that  the  public  discussions  called  forth  by  the  activities  of  our 
Commission  and  the  evidence  taken  by  it  have  also  borne  their  part  in  this 
movement,  and  have  led  to  proposals  being  put  forward  or  action  being  taken  by 
Local  Governments  for  the  improvement  of  technical  education,  the  employ- 
ment of  experts,  the  creation  of  official  organisations,  and  assistance  to  indivi- 
dual industries,  which  clearly  evidence  the  widespread  desire  for  progress  in  the 
direction  indicated  in  our  report. 

It  is  our  pleasant  duty  gratefully  to  acknowledge  the  generous  assistance  Acknowledge- 
and  hospitality  which  we  received  from  officials  and  non-officials  throughout  ments  ol 
the  course  of  our  work.  We  wish  in  particular  to  recoi'd  our  sense  of  the  help 
which  we  received  from  representatives  of  the  numerous  industrial  firms  to 
w^hom  we  applied  for  advice  and  information.  We  derived  much  encouragement 
from  their  readiness  to  place  at  our  disposal  the  results  of  their  valuable 
experience.  We  desire  also  to  express  our  thanks  to  the  Local  Governments  and 
Administrations  for  their  cordial  co-operation  in  our  enquiries. 

We  have  now  only  to  place  on  record  our  appreciation  of  the  services  of 
Mr.  E.  D.  Bell,  I.O.S.,  our  Secretary,  and  of  Mr.  G.  H.  W.  Davies,  I.O.S.,  who 
joined  us  as  Joint  Secretary  in  October  1917.  The  former  rendered  valuable 
assistance  in  working  out  the  detailed  lines  on  which  we  subsequently  conducted 
our  work ;  and  his  service  with  the  Indian  Munitions  Board  gave  him  most 
useful  experience  which  was  freely  placed  at  our  disposal.  Mr.  Davies, 
who  had  previously  acted  as  Secretary  to  the  Bengal  Provincial  Industries 
Committee,  lightened  our  labours  mateitially  by  his  willing  help. 


CHAPTER  I. 

RURAL  INDIA,  PAST  AND  PRESENT. 

1.  At  a  time   when  the  west   of  Europe,   the  birthplace  of  the  modern  Relative  rndns- 
industrial  system,  was  inhabited  by  uncivilised  tribes,   India  was   famous  for  ^ggg  qj  in^ja  . 
the  wealth  of  her  rulers  and  for  the  high  artistic  skill  of  her  craftsmen.    And,  its  causes, 
even  at  a  much  later  period,  when  merchant  adventurers  from  the   "West  made 
their  first  appearance  in  India,  the  industrial  development  of  this  country  was,  at 
any  rate,  not  inferior  to  that  of  the  more  advanced  European  nations.  ,  In  Ijoth,' 
industries  had  for  long  been  protected  and  controlled  by   somewhat   similar 
systems,  the  gilds  of.  Europe  fulfilling  in  this  respect  much  the  same  functions 
as  the  Indian  castes.     Eut  the  widely  different  social  and  political  conditions  of 
the  West  had  helped  the  middle  class  to  establish  itself  on  a  foundation  of  com- 
mercial prosperity,  and  the  struggles  for  political  and  religious  liberty  in  which 
it  had  taken  its  share  had  endowed  it  with  a  spirit  of  enquiry  and  enterprise, 
that  was  gradually  and  increasingly   directed  to  'the   attainment  of  industrial 
efficiency.     It  was  to  this  middle   class,    that  the  so-called   "industrial  revolu- 
tion "    of  the   eighteenth  century  was  mostly  due.      This  revolution  was  only 
the  culmination  of  a    long   series   of   attempts  to  utilise  in  the  most  profitable 
way   the  natural  resources  available.     But  even  at  this  time  progress  was  by 
the  slow  methods  of  "  trial  and  error  ",  and  the  knowledge  of  scientific  laws  was 
in  an  elementary  stage  throughout  the  peciod  when  the  most  striking  industrial 
advances  were  being  made. 

2.  The  East  India  Company,  Whose  agents  first  set  foot  in  India  at  a 
time  when  the  earliest  beginnings  of  the  great  industrial  movement  were 
making  their  appearance  in  the  west,  was  primarily  a  trading  corporation, 
whose  rAle  was  to  exchange,  as  far  as  possible  the  manufactured  goods  of 
England  for  the  products  of  India,  Whether  these  -products  were  raw  or 
manufactured  was  not  a  matter  of  vital  importance  to  the  success  of  its 
trading  operations,  which  was  not  seriously  affected  by  the  exclusion  at  one 
time  of  Indian  silk  and  cotton  goods,  brought  about  by  the  jealousy  of  British 
manufacturers.  Attempts  were  frequently  made  throughout  the  period  of  its 
domination,  and  even  subsequently,  to  introduce  into  India  various  manufac- 
tures with  State  support  and  encouragement ;  but  in  the  absence  of  scientific 
knowledge,  such  experts  as  were  then  available  were  unable  successfully  to 
adapt  the  results  of  western  experience  to  Indian  conditions,  and  most  of  the 
enterprises  ended  in  failure,  perhaps  tjjie  best-known  instance  being  the  iron 
works  of  southern  India.  These  failures  strengthened  the  errone9us  idea  that 
tropical  countries,  with  their  naturally  fertile  lands  and  trying  cliip.te,  were 
suited  to  the  production  of  raw  materials  rather  than  to  manufactures.  The 
growing  success  of  the  textile  industry  .  did  little  at  first  to  dispel  this  view, 
and,  as  the  doctrine  of  laissez-faire  established  itself,  gave  further  force  to  the 
theory  that  Government  was  ill-qualified  to  further  industrial  development  by 
direct  action,  and  that  all  such  matters  should  be  left  to  private  enterprise.  The 
efforts  of  the  State  were  concentrated  on  the  improvement  of  communications 
and  on  facilitating  the  flow  of  trade,  which  continued,  under  the  conditions 
above  described,  to  consist  mainly  of  exports  of  Indian  raw  material  and 
imports  of  foreign  manufactured  products.    But  the  feeling  which  gradually 
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arose  among  thoughtful  men  in  India,  that  the  existing  conditions  were  unsatis- 
factory and  were  even  inimical  to  national  development,  was  well  founded ; 
and,  accentuated  by  the  growing  pressure  of  foreign-competition,  and  latterly  by 
the  stress-  of  a  terrible  war,  has  culminated  in  a  universal  demand  for  a 
complete  industrial  system  on  western  lines. 

A  more  detailed  accoimt,  however,  of  the  economic  position  is  necessary 
for  a  clear  understanding  of  the  complex  factors  which  must  be  taken  into 
accouQt  before  framing  a  remedial  policy. 

India  before  3.  The  coming  of  the  railway  and  the  steamship,  the  opening  of  the  Suez 

railways.  Canal,  and  the  extension   of  peace  and   security  by  the  growth  of  the  British 

power  have  brought  about, very  great  changes.     In  earlier  times  every  village" 
not  only  grew  most  of  its  food,  but  either   provided  from  its  own  resources   or 
obtained  from  close  at  hand  its  few  simple  wants.     Its   cloth,    and   often  the 
I'aw  material  for  it,  its  sugar,  its  dyes,  its  oil  for  food  or  lighting,  its  household 
vessels,  and  agricultural  implements,  were  manufactured   or  produced   either 
by  the  cultivator  himself,  or  by  the  village   craftsmen,  who   Avere  members  of 
the  village  community  and  were  remunerated  by  a  share  of  its  produce. 
^Aloney  for  the  payment  of  the  Government  dues  and  for  the  purchase  of  metals 
•or  of  luxuries  was  found  by  the  sale  of  surplus  food-grains  or  of  agricultural 
and  forest  products  required  by   neighbouring  villages.  ~  These  exchanges  were 
•effected  and  financed  by  the  country  traders,  who  were  found  laostly  at  the 
'  large  villages  or   small  towns  that  forrned  the  centres  of  a  series  of  economic 
•circles,  the  radius  of  each  of  which  Vas  measured  by  the  distance   to  which  the 
few  local  imports  and  exports  could  be  profitably  carried. 

The   above  is  a  fair  description  of  the  country  as  a   whole ; ,  but  there 
were  not  wanting  other  and  larger  centres  of  trade,  situated    on  the  few  recog- 
nised routes    of  land  transport,   on  navigable   rivers,  or    on    the  sea-coast 
where  a  marktet  existed  for  the  articles  to  which  their  rarity  or  costliness  lent 
sufficient  value  to  offset  the  expense  of  carriage  from  a  disiance.     These   were 
few,  for  communications  were  difficult  and  insecure.     Precious  metals,  artistic 
manufactures,  and  a  few  rare  drugs  and  dyes  made  up  the  bulk  of   this  traffic, 
which  was  mainly  directed  to  the  ports  from^    which     trade    with  foreign 
countries  was  carried  on,  or  to  military  and  administrative  centres.     The  courts 
of  Indian  rulers  had  always  attracted  to  themselves  the  surplus   grain  of  the 
countryside  to  feed  the  armies,  officers,  and  dependents  of  the  Chief.     These,  and 
the  traders  and  artificers  who  supplied  their  needs,  made  up  the  population  of 
an  old  Indian  capital.     Prom  an  industrial  point  of  view,  the  most  interesting 
section  of  this  poputtition  was  the  class  of  artisans  who  were   engaged  in  pro- 
ducing not  only  arms  and  leather  accoutrements,  but  rich  textile  fabrics,  carved 
stone,  wood  and  ivOry,  Avrought  metal,  jewellery,  and  other  articles  of  luxury, 
•often  of  exquisite  workmanship  and  high  artistic  value.     Even   to-day,   the 
famous  centres  for  the  production  of  Indian  artwares  are  the  old  capital  towns. 
The  earimigs  and  social  position  of  such  craftsmen  were,  in  times  gone  by,  out 
■of  all  proportion  to  those  of  the  less  skilled  workers  in  the  vill9,ges  or  small 
towns.  '  • 

4.  The  ports  were  hardly  less  numerous,  though  far  smaller  than  to-day ;  it 
will  be  clear  from  the  account  already  given,  that  their  trade  was  only  in  the 
rarer  and  more  valuable  articles  and  in  commodities  such  as  spices,  of  which 
India  possessed  a  complete  or  partial  monopoly.  It  was  further  restricted  in 
the  case  of  the  western  ports  by  the  formidable  barrier  of  the  Ghats,  with  the 
result  that  all  but  the  most  portable  and  valuable  exports  were  drawn  from  the 
<5omparatively  saiall  area  between  them  and  the  sea.     The  foreign  traders  who 


were  settled  at  these  ports,  with  a  few  agencies  located  along  the  various  trade 
routes  which  supplied  them,  not  only  collected  these  articles,  hut  took  an 
increasing  share  in  the  finance  and  organisation   of  their  production. 

"We  have  now  to  see  in  what  ways  this  state  of  affairs  has  been  modified 
by  outside  influences. 

Eflfeot  of  Exports. 

5.  Turning  in  the  first  place  to  the  rural  areas,  we  find  an  increasing  degree  Economic 

of  local  specialisation  in  particular  crops,  especially  in  those  grown  for  export,  changes  in  rural 
Cotton  is  now  no  longer  planted  in  small  patches  in  almost  every  village  where  ^'®^^" 
conditions  are  not  absolutely. prohibitive,  but  is  concentrated  in  areas  which  are 
specially  adapted  to  its  various  types.  The  dry  plains  of  central  and  western 
India  are  admirably  suited  to  a  short-stapled  but  prolific  kind  ;  v  hile  the  canal- 
fed  zones  of  the  Punjab,  the  United  Provinces,  and  Sind  are  producing  an 
increasing  quantity  of  longer-stapled  types,- which  are  also  grown  in  the  reten- 
tive soil  and  moister  climate  of  Gujerat  and  in  the  M'ell-irrigated  areas  in  Madras. 
The  peculiarly  favourable  climate  of  Bengal  has  tempted  the  ryots  to  extend 
their  jute  cultivation,  often  at  the  expense  pf  their  foodstuffs,  while  sugarcane 
is  disappearing  from  tracts  not  specially  suited  for  it.  A  visible  sigu  of  this 
movement  may  beseen  in  the  abandoned  stone  cane  mills  lying  near  villages  iii 
the  arid  plains  of  Central  India,  which  now  prefer  to  keep  their  scanty  stores  of 
water  for  other  crops  and  pay  for  their  sugar  by  the  sale  of  their  cotton.  The 
people  have  been  led  to  make  this  change  by  the  cheap  railway  and  steamer 
transport  and  by  the  construction  of  roads,  which,  wiile  facilitating  the  intro- 
duction oi  foreign  imports,  also  render  available  to  the  farmer  in  his  distant 
and  land-locked  village  a  large  share  of  the  price  offered  by  far-off  nations 
for  article^  which  once  merely  supplied  the  needs  of  Indian  rural  life.  Markets^ 
have  sprung  up  on  or  near  the  railway,  where  the  foreign  exporters  or  the 
larger  Indian  collecting  firms  have  their  agencies ;  and  the  ryot  is  now  nat  far 
behindhand  in  his.knowledge  of  the  fluctuations  in  the  world-prices  of  the 
principal  crops  which  he  grows. 

Improv-ed  means  of  communications  have  had  another  important  effect  in 
altering  the  nature  of  the  famines  to  which  so  large  a  part  of  India  is  exposed,, 
and  in  lessening  their  disastrous  results.  The  development  of  irrigation  and  the 
improvement  of  agriculture  enable  the  country  in  a  normal  year  to  grow  a 
much  larger  quantity  of  foodstuffs  than  before,  and  it  is  now  possible,  i  thanks 
to  the  railways,  to  divert  supplies  from  the  export  trade  to  the  famine-stricken 
tracts.  Famine  now  connotes  not  so  much  a  scarcity  or  entird. absence, of  food, 
-as  high  prices  and  a  lack  of  employment  in  the  affected  areas.  The  terrible  cala- 
mities which  from  time  to  time  depopulated  wide  stretches  of  country  need  no 
longer  be  feared.  The  problem  of  relief  has  been  scientifically  studied,  and  a 
system  worked  out  which  can  be  put  into  operation  as  soon  as  the  recognised 
signals  of  approaching  distress  are  apparent.  Failure  of  the  rains  must  always 
mean  privation  and  hardship,  bat  no  longer  necessarily  wholesale- starvation    ■ 

and  loss  of  life. 

It  is  clear  that,  if  the  basis  of  employment  also  be  widened,  crop  failures 
will  lose  much  of  the  severity  of  their  effects,  and  the  lextension  of  industries,  in 
as  great  a  variety  as  circumstances  will  permit,  will  do  more  than  anything  to 
secure  i^he  economic  stability  of  the  labouring  classfe. 

6.  The  canital  in  the  hands  of  country  traders  has  proved  insufficient  to  Scarcity  of  capi- 
finance  the  ordinary  movements  of  tlie  crops,  and  the  seasonal  calls  for  accom-  J^*®'*^™'^^" 

-  modation  from  the  main  financial  centres  are  constantly  increasing.     This  lack 
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of  available  capital  is  one  cause  of  tlie  higli  rates  that  the  ryot  has  to  pay  for 
the  ready  money  which  be  needs  to  buy  seed  and  to  meet  the-expenses  of  culti- 
vation.  On  the  other  hand,  money  is  largely  invested  in  the  purchase  of  landed 
property,  the  price  of  which  has  risen  to  very  high  figures  in  many  parts  of  the 
country.  Proprietors  freely  spend  their  savings  from  current  income  on  the 
improvement  of  land  in  their  own  cultivation,  but  loans  from  private  persons 
for  this  purpose  are  obtainable  as  a  rule  only  on  terms  quite  disproportionate 
to  the  value  of  the  improvements.  These  are  also  almost  invariably  made 
on  land  in  the  investor's  own  possession,  not  in  that  of  his  tenants.  The 
magnificent  irrigation  systems  of  Indiaj  the  drainage  works  of  Bengal,  and 
the  relatively  small  amount  that  has  been  advanced  by  Government  as 
improvement!  loans  are  almost  the  only  instances  where  public  funds  have 
been  definitely  devoted  to  this  end.  The  demand  for  capital  for  land 
improvement  has  hitherto  perhaps  been  modest ;  but  the  stimulus  afforded  by 
the  various  provincial  Agricultural  and  Industrial  Departments,  especially  in 
Madras,  has  led  to  the  introduction  on  a  small,  biit  rapidly  increasing,  scale  of 
modern  appliances  to  replace  labour,  improve  cultivation,  or  supply  irrigation 
wat^r.  Towards  the  provision  of  working  capital  for  cultivation,  something 
has  been  done  by  the  co-operative  movement,  initiated  and  fostered  through- 
out by  Government  action,  and  far  more  may  be  hoped  from  it  in  the  future. 
But  the  no  less  urgent  necessity  of  relieving  the  ryot  from  the  enormous  load 
of  debt,  with  which  he  has  been  burdened  by  the  dearness  of  agricultural 
capital,  the  necessity  of  meeting  periodic  demantis  for  rent,  and  his  social  habits, 
has  hitherto  been  met  only  to  a  very  small  extent  by  co-operative  organisation. 

'  7.  It  is  impossible  to  pass  from  this  brief  sketch  of  the  agricultural  position 
without  some  allusion  to  the  rise  in  the  rate  of  wages  and  the  growing  scarcity 
of  labour  in  most  parts  -of  the  country.  The  rise  in  the  cost  9f  labour  is 
due  mainly  to  the  increased  demand,  bu<.  in  some  places  to  the  decline  in  the 
labouring  population  consequent  on  the  ravages  of  plague  during  the  past  twenty 
years  and  on  famine  in  the  last  decade  of  the  nineteenth  century,  although 
we  do  not  forget  that  the  population  as  a  whole  increased  by  some  twenty 
millions  between  1901  and  1911.  This  period  of  distress  was  followed  by  a 
sequence  of  more  favourable  seasons  combined  with  higher  world-prices.  This 
prosperity  in  its  turn  led  to  greater  expenditure  by  Government,  railway  com- 
panies, and  private  enterprise,  necessitating  increased  employment.  Sinjul- 
taneously,  the  increase  in  world-prices,  which  became  effective  in  India  owing 
to  the  rapid  extension  of  communications,  brought  the  cultivator  more  money, 
and  the  consequent  rise  in  the  cost  of  living  furnished  an  additional  argument 
to  the  labourer  in  his  claim  for  higher  wages.  This  rise  tells  heavily  on  those 
sections  of  the  population  which  are  not  benefited  by  the  iiicreased  agricultural 
and  industrial  production,  and  has  accentuated  the  tendency  of  the  village  , 
artisan  to  migrate  to  the  towns,  where  better  pay  is  obtainable. 

8.  The  export  trade  from  country  districts  generally  suffers  from  the 
existence  of  an  undue  number  of  middlemen,  who  intercept  a  large  share  of  the 
profits.  The  reasons  for  this  are  various.  In  the  first  place,  it  must  be  remem-^ 
bered  that  a  great  numljer  of  Indian  cultivators  are  indebted  to  a  class  of 
traders  who  not  only  lend  money,  but  lend,  purchase,  and  sell  grain,  and  sell 
such  articles  as  cloth,  salt,  and  oil  to  small  consumers.  The  position  of  a  peasant 
farmer,  with  grain,  seeds,  or  cotton  to  sell,  and  at  the  same  time  heavily  indebted 
to  his  only  possible  purchaser,  effectually  prevents  him  from  obtaining  a  fair 
market  price  for  his  crop.  Even  where  the  farmer  is  not  burdened  by  debt,  his 
business  with  the  dealer  is  still  very  often  on  a  per  contra  basis,  his  purchases 
and  sales  being  alike  reckoned  in  cash  in  the  dealer's  books,,  at  a   rate   which 
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4s  not  always  known  to  the  customer  at  the  time.  The  farmer,  owing  partly  to 
poverty  and  partly  to  the  extreme  subdivision  of  land,  is  very  often  a  producer 
-on  so  small  a  scale  that  it  is  practically  impossible  for  him  to  take  his  crop  to 
the  larger  markets,  where  he  can  sell  at  curreat  market  rates  to  the  agents  of 
the  bigger  firms.  This  is  especially  the  case  in  Bengal,  Bihar  and  Orissa,  and 
the  United  Provinces;  Here  most  of  the  articles  of  export  are  purchased  from 
local  dealers  by  the  exporting  agencies.'  The  larger  markets  are  usually  fre- 
quented by  an  unnecessary  number  of  brokers  and  touts ;  and  there  are  almost 
always  one  or  more  intermediaries  between  the  purchaser  who  moves  the  grain 
to  the  point  of  consumption  or  export,  and  the  producer  or  other  person  who 
^actually  brings  the  crop  into  the  market.  The  market  rules  and  organisation  do 
not  usually  provide  means  for  preventing  or  punishing  fraudulent  trade  methods  ; 
while  the  multiplicity  of  the  local  weights  and  measures,  and,  in  many  cases,  it 
miist  be  added,  ,the  natural  desire  of  the  seller  not  to  be  the  only  person 
defraiided,  contribute  still  further  to  an  undesirable  state  of  affairs.  Complaints 
ure  frequent,  but  all  parties  accept  what  appears  to  them  the  inevitable.  But, 
where  a  better  organisation  has  been  established,  the  ryots  thoroughly  appreciate 
4he  benefit.  A  better  market  system,  co-operative  selling,  and  education  are  the 
jiiost  promising  remedies. 

Effect  of  Imports. 

9.  Such  are  some  of  the  far-reaching  effects  on  country  life  of  the  increased  ^"^fl^e^ce  of 
-flow  of  exports  from  India.     The  greater  number  and  variety  of  imports  have''l??°'^*^,.°° 
3\so  had  their  influence,  though  in  a  less  marked  degree.    Vessels   and  imple- 
ments of  iron,  brass,  and  copper  are  now  commonly  used  in  the  villages,  and  their     ' 
price  is  within  the  reach  of  almost  all  classes.     Petty  articles   of   domestic  use 
or  personal  ornament,  such   as  scissors,  mirrors,  bangles,  and  the  thousand  and 
-one   cheap   and  glittering  trifles  with  which  the  rural  huckster  decks  his  stall 
"have  poured  in  from  abroad.     Drugs  and  patent  medicines  of  all  kinds.  Indian 
.and  foreign,  command  a  ready  sale.     Sewing  machines  are  found  nearly  every- 
where, and  bicycles  are  in  ever-increasing  demand. 

The  effect  on  small  industries  in  India  has  been  considerably,  but  has  not 
always  been  in  the  same  direction.    The  import  of  brass  sheets,  for  example,  has 
i?educed   the  diemand  for  the   services  of  the  brass   founder,  but  has  greatly 
extended    the   business   of  the  maker  of  brass  hollow- ware.     Cheaper    iron 
obtainable  in  convenient  sections  has  helped  the  cultivator  to  biiy   more  and 
bettbr  carts,  and  has  diminished  the  cost  of  many  of  his  indigenous  implements. 
The  position  of  th'e  village  artisans  is  changing.     The  tendency  is  for  them-  to 
lose  their  status  as  village  servants,  paid  by  the  dues  of  the  village  community, 
_and  to  become  more  and  more  ordinary  artisans,   who   compete  freely   among 
themselves  for  custom;  in  some  cases,  notably  that   of  the    village   leatlier 
worker,  they  are  disappearing  under  the  competition   of  organised   industries. 
The  influx  of  mill-made  piece-goods,  not  only  of  foreign,  but  of  Indian  manu- 
facture, had  before  the  war  cheapened  the  price  of  cloth  in  comparison   with 
^ther  commodities  and  had  enormously  extended  its  use  by  the  poorer  classes, 
but  had,   at  the  same  time,  prejudicially  affected  the  communities  of  weavers 
-scattered  over  the  country  in  the  towns  and  larger  villages.     In  India  a  far 
•greater  degree  of  resistance  has  been  offered  by  the  hand  loom  to  the  aggres- 
sions  of   the    factory   than  in   England.     This   is  attributable  to  the   great 
number  of  specialised   types  of   cloth  of  which   slow-moving  Indian  custoaa 
decrees  the  use  ;  to  the  fact  that  the  demand  for  many  of  these  is  on   so  small 
.a  scale,  while  "the  types  themselves  are  so  special,  as  to  render  it  difficult  for  the 
power  loom  to  produce  them  at  a  profit ;  to  the  faithfulness"  of  the  weavers  as 
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a   caste  of  their  ,  hereditary  trade,  and  their  unwillingness,   especially  in  the» 
smaller  towns,   to  take  up  factory  work ;  and  to  a  less  extent,  to  the  money 
locked  up,  on  a  yicious  system  it  is  true,  in  the  financing  of  tHe  weaver  by  his, 
patron  and  incubus,  the  money-lending  cloth  merchant. 

Standard  of  ^^-  The  effect  of  the  use  of  imported  and  factory-made  articles  on  the- 

comfort  affected  standard  of  comfort  of  the  rural  population  has  been,  hQ,wever,  generally  small, 
by  imports.  The  poverty  of  the  Indian  peasant  precludes  most  novel  forms  of  expenditure, 
while  lack  of  education  and  the  prescriptions  of  custom  make  him  slow  to- 
.  accept  any  innovations  in  his  food  or  plothing,  or  in  the  habits  of  his  daily 
life.  But  the  enormously  extended  use  of  cotton  cloth,  especially  of  the  finer- 
counts,  of  woollen  clothing,  the  introduction  of  kerosene  oil,  matches,  collapsible 
umbrellas,  and  of  better  and  cheaper  cutlery  and  soap,  have  added  appreciably- 
to  the  comfort  of  the  people. 

The  increase    of    exports  and  imports  has  facilitated  the  provision  of' 
funds  for  communications.     The  existence  of  these  communications  has  itself 
had  an  educative  effect  on  the  people,  has  gradually  helped  to  render  labour^ 
^  n\ore  fluid  and  incidenrtally  more  costly,  and  has  added  to  the  sense  of  political 

unity  among  the  more  educated  classes. 

This  rough  sketch  may  serve  to  illustrate  the   effect  of  modern  industrial- 
and  commercial  development  on  the  rural  areas  which  furnish  most  of  the  raw 
material  of  Indian  trade  and  industry  and,  so  far,  almost  all  the   markets .  for- 
the  latter ;  and  we  may  now  turn  to  a  study  of  some  of-  the  principal   centres^ 
of  industry  where  its  progress  is  most  readily  discernible. 
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OHAPTEE  II. 
-     SOME  INDUSTRIAL  CENTRES  AND  DISTRICTS. 


\ 


'3-1.  The  great  dissimilarities  of   soil  and  climate   and  the   diverse    causes  Diversity  of 
^hich  have  aJBfected  the  development  of  the  various  parts  of  India  are  responsible  conditions  in 
for  wide   and   striking  inequalities  of  economic   conditions.     The   stony,  -arid  j^^^g^ 

•  Deccan  uplands,  w^here  the  precarious  rainfall  will  scarcely  allow  the  thrifty 
.Maratha .farmer  to  hope,  for  a  good  harvest  even  in  one  year  out  of  two,  afford 
a  marked  contrast  to  the  rich  alluvial  plains  of  Bengal,  a  land  that  has 
little  to  fear  from  the  seasons  bat  occasional  floods.  The  canal  zones  of  the 
Punjab,  with  their  secure  crops  of  wheat  and  oil  seeds,  arc;  intermixed  with  the 

'  -desert  plains  of  the  barli,  that  yield  hardly  more-  than  a  scanty  pasturage  for 
•camels  or  cattle.  Only  a  very  few  miles  away  from  large  and  prosperous  ports 
or  busy  mining  districts  are  wide  stretches  of  jungle  or  sandy  deserts.  A  mere 
general  outline  of  the  economic  position  in  India  would  be  of  no  value  for  the 
purposes  of  this  report,  white  to  delineate  the  whole  picture  in  detail  would  be 
impracticable.  The  ^  most  convenient  way  of  presenting  the  commercial  and 
industrial  conditions  -  of  the  country,  as  a  basis  for  our  proposals,  is  by  a 
-description   of  selected  areas  or  centres  as  specimens' of  economic  development,      ' 

•  in  which  the  factors  with  which  we  have,  to  deal  appear  in  varying  circum- 
stances and  degrees.  Prominent  among  these  are  the  great  cities  of  Bombay 
and  Calcutta  ;  up-countiy  manufacturing  towns  like  Oawnpore  ;  distributing 
markets  like  Delhi ;  the  cotton  and  jute  tracts,  where  machinery  and  markets 
have  been  gradually  called  into  existence  to  deal  with  important  commercial 
crops  ;  the  railway  workshops ;  and  the  coal  and  iron  distri'cts  of  Bengal  and 
Bihar.  These  are  alike  characterised,  in  a  greater'  or  less  degree,  by  the 
presence  of  large  traders  and  leaders  of  organised  industry,  accustomed  .  to  buy 
and  sell  or  to  manufacture  on  a  wholesale  scale  and  in  close  touch  with  the 
conditions  of  world  markets  and  world  industries  ;  of  aggregations  of  capital ; 
of  groups  of  factories  and  bodies  of  semi-skilled  or  unskilled  labourers,  who  have 
migrated  thither,  temporarily  or  permanently,  from  distant  places,  leaving  the 
homes  and  small  farms  which  they  often  still  possess  to  the  care  of  their 
families  or  relatives  ;   and  of  larger  or  smaller  engineering  works,  which  have 

sprung  up  to  supply  the  needs  of  organised  industries  and  require  the  services 
of  skilled  mechanical  engineers  and  artisans. 

12.  A'characteristic  feature  of  organised  industry  and  commerce  in  all  the  The  large  agency 
chief  Indian  centres  is  the  presence  of  the  large  agency  firms,  which,  except  in  ^^°^^-  , 
the  case  of  Bombay,  are  mainly  European.  In  addition  to  participating  in  the 
export  and  import  trade,  they  finance  and  manage  industrial  ventures  all 
over  the  country  and  often  have  several  branches  in  the  large  towns.  The 
importance  of  these  agency  houses  may  be  gauged  from  the  fact  that  they 
-  coiitrol  the  majority  of  the  cottoit,  jute  and  other  mills,  as  well  as  of  the  tea 
o-ardens  and  the  coal  mines.    .This  system   originated  and  has  still  continued 

•  owing  to  the  ability  of  these  houses  to  furnish  financial  help  to  industries ;  it 
also  owes  its  existence  to  some  extent  to  the  difiiculty,  in  the  case  of  companies 
under  European  control,  of  finding  among  the  relatively  small  class  of  leading 

:  men  of  business  available  in  India  directors,  especially  managing*  directors, 
who  will  remain  in  the  country  long  enough  to  guarantee  the  continuous 
supervision  requisite  for  the  successful  conduct  of  such  businesses.     An  agency 
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firm  as  a  rule  comprises  several  partners,  some  of  whom  are  taking  their  turn 
of  duty  in  India,  while  the  others  attend  to   the   firm's  affairs  in   London   or 
elsewhere.    There  is  no  doubt  but  that  the  system  is  in  many  ways  well  adapted 
to  present  conditions  in  India,  and  has  a  far  greater  list  of  successes  to  its- 
credit  than  can  be  shown  by  ordinary  company  manasfement  under  individual 
managing  directors.    We  are  much  impressed  by  the  strong  evidence  of  the  high 
financial  prestige  possessed  by  the  better-class  agency  firms,  and  of  the  readiness- 
of  the  investing  public  to  follow  their    lead,  a  position  only   reached,  .we 
recognise,  by  a  policy,  extending  over  many  years,   of  efficient  juanagement, 
cautious  finance  and  watchful    attention  to  the  interests  of  client  enterprises- 
Nevertheless,  they  hlave  not  escaped  criticism  as  being  unduly  conservative  in- 
their  methods  of  business  and  as  exhibiting  tmdue  reluctance  to  embark  on 
new  ventures.     They  have  been  charged  with  lack  of-*  enterprise  and  an  unwil- 
lingness to  follow  up  lines  of '  development  naturally  proceeding  from  the- 
expansion  of  operations  in  their  own  specialised  industries.   In  ot^er  words,  they 
have  been  inclined  to  develops, commerce  rather  than  industries,  and  have  thus 
been  at  times  less  helpful  than  might  have  been  the  cases  in  clearing  the  way 
for  continuous  industrial  progress. 

In  recent  years,  however,  a  new  spirit  has  arisen,  evoked  by  the  genius  of 
a  few  men  who  have  boldly'faced  the  industrial 'needs  of  India  and  have  not 
been  deterred  by  tiie  large  scale  on  which  it  •  is  necessary  to  start  operationSr- 
They  have  instituted  such  thorough  preliminary  enquiries  that  they  have  been 
able  to  accept  the  conclusions  reached  with  confidence  and,  when  these  were 
favourable,  to  act  upon  them.  The  success  which  they  have  achieved  as  a 
result  of  the  scientific  methods  adopted  has  encouraged  others  to  similar 
efforts,  and  these  have  been  further  stimulated  by  the  war,  which  has  clearly 
demonstrated  the  vital  necessity  for  industrial  development  and  has,  tem- 
porarily at  least,  lessened  foreign  competition. 

V 

,  Calcutta. 

13.  The  large  centres  are  not  numerous,  and  are  of  such  importance  to  the- 
surrounding  districts  and  so  decidedly  differentiated  from  them  as  to  warrant 
a  more  detailed  and  individual  description. 

Calcutta,  in  spite  of  the  position  and  consequent  expense  of  the  port,  120 
miles  from  the  open  sea  and  on  a  dangerous  river,  has  immense  natural  advan- 
tages in  its  situation  on  the  estuary  of  the  mighty  river  system  which  traverses 
the  fertile  and  populous  plains  of  Bengal,  and  in  the  fact  that  it  is  the 
undisputed  centre  of  the  great  jute,  tea  and  coal  industries. 

"Pf  '"*®  14.  Jute  was  apparently  first  shipped  from  Bengal  in  1795   by  officers  of 

^    '  the  East  India  Company  seeking  an  Indian  substitute  for  hemp,  but  it  was  not 

until  40  years  later  that  pure  jute  yarn  was  made  and  sold  in  Dundee.  Subse- 
quent exports  of  the  raw  material  grew  rapidly,  especially  during  the  Crimean 
and  the  American  Civil  wars,  when  supplies  of  Russian  flax  and  hemp  and  of 
American  cotton  respectively  were  cut  off  from  the  European  markets,  until 
in  1908-09  they  totalled  893,955  tons;  thereafter  they  have  shown  some 
tendency  to  decrease.  In  Bengal  the  hand-loom  industry  assumed  consi- 
derable proportions  in  the  first  half  of  the  19th  century,  and,  as  late  as  1850,. 
the  value  of  the  manufactures  exported  exceeded  that  of  the  raw  jUte ;  but  it 
was  not  until  1855  that  the  first  machine-spinning  mill  was  erected  at  Rishra 
near  Serampore,  followed  after  four  years  by  the  first  power-loom  factory 
at  Barnagore  just  outside  Calcutta.     In  1881,  5,000  pow^r  looms  were  at  work. 
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in  Bengal;  in  1891,  8,000;  in  1901,  16,000  ;  and  in  1911,  33,000  in 59  mills, 
while  the  latest  figures  availahle  (1916-17)  show  71  mills  running  with  39,404 
looms  and  employing  260,199  persons.  The  paid-up  capital  of  these  concerns, 
including  debentures  but  excluding  reserves,  amounts  to  18J  crores  of  rupees  and 
2J  million  pounds  sterling ;  and  the  mills  now  manufacture  over  1,000,000  tons 
of  the  raw  material  annually.  Jute  manufactures  exported  in  1913-14*  reached 
a  total  value  of  28J  crores  of  rupees  for  all  India,  while  in  the  same  year 
exports  of  raw  and  manufactured  jute  together  were  valued  at  59  crores,  or 
almost  25  per  cent,  of  the  total  exports  of  Indian  merchandise.  Including 
India's  internal  consumption  of  jute  manufactures,  the  annual  average  value  of 
the  jute  trade  to  Bengal  has  been  computed  at  60  crores  of  rupees,  or 
£40,000,000  sterling  at  the  pre-war  rate  of  exchange.  The  association  of  the 
Calcutta  jute  industry  with  the  east  coast  of  Scotland  has  throughout  remained 
intimate.  The  majority  of  the  European  stafPs  are  of  Dundee  extraction,  and 
most  of  the  experts  in  the  managing  firms  are  Scottish.  A  few  jute  mills  are 
driven  by  electric  power  generated  from  coal,  and  the  plant  is  usually  of  an 
up-to-date  type  and  maintained  at  a  level  of  efliciency  which  is  relatively  high 
for  India,  The  average  jute  mill  is  generally,  it  must  be  remembered,  on  a 
larger  scale  than  the  average  cotton  mill. 

15.  The  mills  draw  their  labour  mainly  from  Bihar  and-Orissa,  the  United  Labour  in  the 
Provinces,  the  northern  districts  of  Madras,  and  Bengal.  The  Bengali  is  ^'^*®  °"^* 
taking  a  smaller  and  smaller  share  in  the  openings  for  manual  labour  created 
.  by  the  mills.  Some  interesting  proofs  of  this  tendency  are  cited  in  a  note 
placed  before  us  in  Calcutta,  from  which  we  take  the  following  particulars.  In 
a  Government  report  on  labour  in  Bengal  (1906),  it  is  stated  that  20  years 
earlier  all  the  hands  in  jute  mills  were  Bengalis,  but  that  at  the  date  of  the 
report^  two-thirds  of  them  were  immigrants.  At  the  present  time  about  90  per 
cent,  of  the  labour  is  imported.  A  census  was  taken  in  1902  by  the  managing 
agents  of  four  mills  in  Garulia,  Bhadreswar  and  Titaghu*.  Another  census 
was  taken  by  the  same  managing  agents  in  the  same  areas  in  1916,  the  mills 
having  meantime  increased  to  seven.  The  result  showed  28  per  cent,  of 
Bengali  workers  in  1902,  and  10  per  cent,  only  in  1916.  The  shortage  had 
been  supplied  from  the  Northern  Circars.  It  is  significant  that  there  were 
350,000  more  immigrants  in  1911  than  in  1901  in  Calcutta,  the  24-Parganas , 
Howrah  and  Hooghly.  In  the  24-Parganas  in  particular,  the  number  of 
immigrants  had  increased  by  176,000,  or  nearly  80  per  cent. 

The  mill  workers  are  in  almost  all  cases  recruited  by  and  employed   under 
a  class  of   men   known  as  sardars,  usually  themselves  of  similar  origin  to  the 
labour  they  supply.     Some  mill-owners  complained  to  us  of  this  system,  which 
is  an   obstacle  to  progressive  management,  and  does  not  conduce  to  industrial 
peace ;  but  they  professed  their  inability  to  alter  matters.     The  labourers  live 
as  a  rule  in  what  are  known  as  bustis,  collections  of  huts  in' the  neighbourhood 
of  the  mills,  which  are  neither  owned  nor  leased  as  a  rule  by  the  mill  manage- 
ment, but  are  often  the  property  of  the   sardars.    This  last  is   an  eminently 
undesirable   practice.     In  these*  bustis  the  workers  are  poorly  housed  among 
surroundino-s  usually  insanitary   and   unpleasant,  though  praiseworthy  efforts 
to  improve  matters  baYe  been   and  are  being  made  on  an  increasingly  large 
scale  by  mill-owners,  who  have  erected  dwellings  on  or  near  the  mill  premises 
for  a   proportion  of  their    labourers.     The  latter  are  ready  enough  to  avail 
themselves  of  the  accommodation -provided.     The  position  of  mill  labour  in 
general  and  the  housing  question  in   particular,  form  the  subject   of. 'Chapter 

»  Ws  have  taken  the  latest  figures  avaUable,  except  in  cases  where  obviously  the  figures  are  aerionsly  affected 
by  war  conditions;  e.g.,  exports  and  imports,  and  in  some  cases  railway  transport. 
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XVI.    Specimen  wages  of  jute-mill  operati^res  in  June  1918  are  exhibited  in 

the  statement  below.    The  figures  are  in  rupees  per  mensem :— 

Shifters.  Winders. 

11  18 

Mistries.  Coolies. 

30        "  IS 


Carders. 

9 

B  earners. 

22 


Rovers.  Spinners. 

la  141 

Weavers. 

27 


Share  taken  by 
Indians  in  the 
jnte  industry. 


Engineering 
finnsand 
miscellaneous 
faetories. 


Wages  are  paid  weekly,  one  week  in  arrears. 
Mill-owners  complain  of  the  unwillingness  of  their  labourers  to  respond  to  the 
stimulus  of  higher  wages ;  the  latter  do  not  as  'a  rule  increase  their  output 
when  engaged  on  piece-work,  but  merely  work  fewer  days  in  the  week.     The 
reasons  for  this  were  investigated  in  some  detail  by  us.     We  have'little  doubt 
but  that  the  long  hours  passed  in  the  uncongenial,  if  not  unhealthy,   surround- 
ings of  a  factory,  from  which  the  labourer  returns  at  night  to  a  dirty,  crowded 
and  insanitary  hovel,  where  his  only  relaxations  are  found  in  the  liquor  shop 
and  the  bazaar,  are  most  unattractive  to  a  man  accustomed  ^o  rural  life,  and  it 
is  only  the  congestion  existing,  in  his  native  district  and  the  desire  to  earn 
higher  wag.es  for  a  time,  that  lead  him'  to  submit  to  such  conditions.     The  mill 
workers  of  Bombay  and  Calcutta  do  not  for  the  most  part  remain  permanently 
at  the  mills,  but  return  after  a  longer  or  shorter- period  to  their  native  villages^ 
though  they  eventually  drift  back  in   many  cases  to  the  mills.     This  practice 
aif ords  a  much  needed  change  from  the  conditions  under  which  the  labour  force  • 
lives  and  works,  conditions  which  can  never  create  a  skilled  and  steady  class  of 
operatives.     The   labourers  are,    moreover,  almost  entirely  uneducated  ;   the 
facilities  for  the  education  of  their  children  in  the  villages  from  which  they 
come  are,  it  is  believed,  quite  inadequate ;   whilst  in  the  neighbourhood  of  the 
mills,  for  children  who'  are  taking  their  share  in  mill  labour,  they  exist  only  in 
the    few  cases  where  they  have  been  provided  by  enlightened^   employers. 
More  will  be  said  in  a  later  chapter  regarding  the  problem    of  the  education 
of  juvenile  factory  workers;  it  is  sufficient  here  to  point   out  that,  without 
education,  a  standard  of  comfort  that  will  respond  to  the  stimulus  of  decent 
housing  and  lead  to  a  desire  for  increased  earnings  is  not  likely  to  be  attained. 

16.  It  is  a  noteworthy  fact  that  Bengali,  or  indeed  Indian,  capitalists  have 
taken  very  little  part,  otherwise  than  as  mere  investors,  in  the  starting,  and 
none  at  all  in  the  management  of  jute  mills.  The  step  from  trading  in  and 
financing  cotton  to  its  actual  manufacture  was  readily  taken,  with  the  help  of 
English  textile  experts,  in  Bombay,  where  the  weaving  of  the  local  staple  by 
hand  was  a  prominent  industry  before  the  import  of  mill-made  goods. 
Similarly  in  Bengal  the  weaving  of  jute  fabrics  was  an  important  industry  in 
the  first  half  of  the  last  century  and,  until  very  recently,  the  initial  collection 
and  finance  of  jute  were  mainly  in  Bengali  hands  ;  but  in  Calcutta  the  Bengali 
merchant,  who  had  settled  there  to  take  his  share  in  general  trade,  was 
apparently  unable  to  pass  on  from  that  stage  to  manufacture  and,  even  in  his 
commercial  business  up  country,  he  is  yielding  ground  to  the  more  enter- 
prising Marwari  trader  from  Eajputana. 

There  is  another  reason  which  may  perhaps  have  contributed  to  this  failure 
on  the  part  of  the  Bengali  to  take  advantage  of  his  position.  British  capital 
and  expert  skill  have  been  freely  poured  into  the  Calcutta  jute  industry 
owing  to  the  advantages  of  its  location,  while,  for  almost  40  years  past,  the 
industry  in  the  United  Kingdom  has  stood  still,  in  point  at  least  of  the 
quantity  of  jute  consumed. 

17.  The  existence  of  jute  mills,  of  tea  and  jute  cultivation  in  Assam  and 
Bengal,  of  busy  river  traffic  and  a  great  port,  and  the  neighbourhood,  in  more 
recent  years,  of  coal  mines,  have  led  to  the  establishment  of  engineering  firms. 
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some  of  considerable  size,  in  or  near  Calcutta,  the  number  of>hichin  1915  was 
stated  to  be  27,  with  12,000  employes. 

There  are  also  in  and  round  Calcutta  Tarious  miscellaneous  factories,  the 
most  important  being  the  flour  and  paper  miUs,  the  labour  supply  of  which 
is  recruited  and  organised  on  the  same  basis  as  that  of  the  jute  mills.  A ' 
noteworthy  feature  of  Calcutta  industrial  life,  which  has  become  much  more 
promine?it  in  recent  years,  is  the  number  of  small  organised  industries  recently 
taken  up  by  Indians,  such  as  tanning,  pottery  and  pencil  making  ;  also  the 
many  small  power  factories  for  oil  milling  and  rice  husking  owned  by  them. 
The  rapid  increase  in  the  number  of  these  latter  leads  to  the  belief  that  they  earn 
a  profit,  though  the  condition  of  their  plant  usually  leaves  a  good  deal  to  be 
desired  in  point  of  efficiency. 

18.  The  sea  trade  of  Calcutta  in    normal  times  is  carried  by  certain  Sea-borne  and 
regular  lines,  and  by  a  number  of  tramp  steamers  and  a  few  sailing  ships.     The  "'^■^  trade, 
number  of  vessels  entered  and  cleared  from  the  port  of  Calcutta  in  the  year 
1913-14  was  999,  of  3,077,199  tonsjaurden.    The  figures  for  imports  and  exports 
of  private  merchandise  in  the  same  year  were  (in  thousands  of  rupees) : — 

Chief  heads.  Value. 

Cotton  inanufactiires        .......        28,87,14 


o 
S 


Twist  aud  yam 

Metals  and  ores 

Sugar  , 

Machinery  and  mill  work 

Oils      . 

Hardware 

Total  under  all  heads 


o 

m 


Chief  heads. 
Jute  manufactures 
Jute,  raw 
Tea      . 

Hides  and  skins 
Grain,  pulse  and  flour 
Seeds    . 
Total  under  all  heads 


95,44 
9,66,17 
6,46,73 
3,20,64 
2,05,66 
1,42,.S1 
74,49,52 


Value. 

28,20,24 

28,03,44 

10,55,75 

8,47,59 

6,85,60 

3,59,07 

98,50,27 


A  vast  amount  of  traffic  passes  down  the  Hooghly  by  river  steamer  and 
country  boat :  the  two  principal  river  steamship  companies  own  204  steamers 
and  313  flats.  The  total  merchandise  thus  brought  into  Calcutta  in  1913-14 
was  1,126,000  tons,  the  leading  lines  of  goods  being  raw  jute  384,000  tons, 
gunnies  188,000  tons,  and  rice  and  paddy  198,0Q0  tons.  The  Eastern  Bengal 
and  the  Assam  Bengal  Railways  share  with  the  river  craft  the  trade  of  the 
fertile  and  densely  populated  jute  and  rice  districts  of  northern  and  eastern 
Bengal.  The  Beugal-Nagpur  Eailway  traffic  consists  mostly  of  coal  and 
of  seeds  and  food-grains  fr.om  Orissa  and  the  Central  Provinces.  The  East 
Indian  Eailway,  which  is  the  largest  system  of  the  three  that  terminate  in 
Calcutta,  imports  food-grains  and  seeds  from  northern  India  and  south  Bihar, 
and  handles  the  bulk  of  the  coal  traffic.  The  total  volume  of  the  rail-borne 
trade  of  Calcutta  in  1913-14  reached  10,389,000  tons,  of  which  imports  amounted 
to  8,605,000  and  exports  to  1,784,000  tons.' 

A  large  share  of  this  trade  is  in  the  hands  of  a  class  of  Indian,  mainly 
Marwari,  merchants,  who  as  a  rule  have  not  hitherto  directly  handled  oversea 
imports  (except  piece-goods^  cheap  iron  and  galvanised  sheeting)  or  exports, 
but  have  carried  on  their  trade  inr  import  and  export  goods  through  European 
houses.    These  latter  export  country  produce  and  manufactures,  the  greater 
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proportion  of  which  is,  however,  in  the  case  of  the  largest  firms,  purchased  by 
their  own  agents  up  country,  and  import  piece-goods,  metals,  machinery,  sugar, 
etc..  The  export  trade  here,  as  in  other  large  Indian  ports,  is  financed  by  the 
exchange  banks,  who  purchase  the  bills  which  exporters  draw  on  consignees,  or 
their  bankers  or  agents  in  other  countries,  and  to  a  certain  extent  by  large 
importers  direct. 

Bombay- 
Trade  and  19.  The  city  of  Bombay  owes  its  origin  to  its  geographical  position  and 
commanications:  to  its  magnificent  harbour,  which  gradually  became  a  collecting  centre  for  other 
ports  on  the  west  coast  and  for  the  relatively  small  strip  of  land  between  the 
Ghats  and  the  sea.  During  the  closing  years  of  the  Maratha  power,  the 
contrast  afforded  by  the  peace  and  security  of  Bombay  with  the  disturbed 
Deccan  was  responsible  for  a  great  addition  to  the  wealth  and  population  of  the 
city.  The  introduction  of  a  more  settled  rule  in  the  country  above  the  Ghats 
was  almost  immediately  followed  by  the  making  of  a  road  over  the  Bhor  Ghat 
to  Poena.  Prom  that  time  progress  in  communications  between  Bombay  and 
.  the  countrv  to  the  north  and  east  has  been  continuous ;  and  it  is  now  connected 
with  Gujerat  and  northern  India  by  the  Bombay,  Baroda  and  Central  India 
Hailway,  and  with  the  Deccan,  Central  India,  the  Gangetic  plain,  Calcutta  and 
Madras  by  the  Great  Indian  Peninsula  Railway.  Bombay  thus  receives  a 
large  quantity  of  country  products  of  all  kinds,  of  which  by  far  the  most 
important  is  cotton  ;  it  lacks  the  advantages  which  Calcutta  possesses  in  its 
proximity  to  the  coal  fields  and  in  the  river  system  of  Bengal,  though  its 
harbour  opens  directly  on  the  sea  and  affords  greater  possibilities  of  improve- 
ment, of  which  full  advantage  is  being  taken.  The  traflSc  in  and  out  of 
"Bombay  over  the  railways  in  1913-14  was  (in  thousands  of  tons)  :— 

Inward 3,230 

Outward .  .     1,642 

Amongst  the  principal  items  were  (in  thousands^of  tons) : — 

Imports.  ,  ^  Exports. 

Raw  cotton     .  .  .     ■     . 

Oil  seeds        .... 
Wheat  and  flour 

The  cotton  20.  The  principal  industry  of   Bombay  is  the  spinning  and  weaving  of 

mdustry.  cotton,  of  which,   however,   it   possesses  by  no   means  the  monopoly  which. 

Calcutta  can  claim  in  the  case  of  jute  manufacture.  An  account  of  the  origin 
of  the  Bombay  cotton  industry  will.be  found  in  Chapter  VII.  In  the  year 
1916  there  were  266  mills  in  India,  containing  6,839,877  spindles  and  110,268 
looms  and  employing  an  average  number  of  274,361  hands  daily ;  of  these 
Bombay  itself  possessed  86  mills,  2,984,575  spindles  and  53,205  looms,  and 
the  persons  employed  numbered  118,303.  Cotton  spinning  and  weaving, 
though  India's  share  in  the  industry  is  mainly  confined  to  the  lower  counts, 
require  finer  manipulation  than  the  process  of  jute  manufacture,  and  demand 
more  skill  on  the  part  of  the  operatives.  Though  the  first  Indian  cottoii  mill 
was  opened  in  Calcutta  and  other  attempts  have  been  made  since  to  establish 
a  cotton  industry  there,  these,  wiih  few  exceptions,  have  been  far  from  success- 
ful. Calcutta  is  no  doubt  less  favourably  situated  in  respect  of  the  cotton  tracts 
generally  than  Bombay,  although  much  of  the  cotton  consumed  by  the  latter 
reaches  it  from  places  as  distant  as  those  from  which  Calcutta  draws  its 
supplies,  while  Bombay  is  at  a  disadvanta??e  in  respect  of  fuel,  a  deficiency 
now  to  some  extent  supplemented  by  water  power. 
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Cotton  manufactures 

.       98 

904 

Metals  and  macliinery 

.     229 

324 

Sugar  .  . 

.     155 
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21.  The  Bombay  mill  operative,  whether  owing  to  his  training  or  not,  is  Labour  in  the 
more  skilful  and  intelligent  than  the  Bihari  immigrant  into  Calcutta,  though  "^^'o^  i"^- 
probably  no  better  educated,  while  he  is  more  tolerant  of  uncomfortable 
surroundings  than  the  Bengali  labourers,  who  possess  a  relatively  high  degree 
of  intelligence.  The  wages  of  mill  labour  are  higher  in  Bombay  than  in 
Calcutta  and  have  been  raised  appreciably  since  1914.  Sample  rates,  iacluding 
•a  war  bonus,  for  Bombay  in  the  year  1918  were  (in  rupees  and  annas  per 
mensem) : — 

Es.  As. 

23       6 
17       4 


Drawer  (cardroom) 

Heeler 

Warper 

Rover 

Doffer  (cardroom) 

Weaver 


40 
24, 
13 
46 


.1 
10 
15 


Although  wages  are  higher  in  Bombay,  local  conditions,  so  far  as  they  affect 
the  bousing  of  labour,  are  more  difficult  in  the  island  of  Bombay  than  round 
Calcutta.  The  Calcutta  mills  are  spread  out  over  a  long  stretch  of  land  on  both 
banks  of  the  river,  and  the  labourers  live,  as  we  have  seen,  in  bustis,  or  collec- 
tions of  single -storey  ed  hut*.  Owing  to  the  lack  of  space  in  Bombay,  the  mill 
hands  live  in  chawls,  buildings  several  storeys  high  divided  into  a  number  of 
single-room  units,  which  are  too  often  overcrowded.  This  congestion  has 
intensified  the  effects  of  plague,  an  ever-recurring  factor  in  the  problem  of  the 
industrial  labour  supply. 

The  labourers  consist  mostly  of  Marathas  from  the  Deccan  and  Konkan, 
a  small  section  of  Konkani  Mahomedans  and  Julhais  (the  Mahomedan 
weaver  caste),  with  a  few  men  from  Central  India.  The  fi.rst  two  classes  are 
usually  cultivators  of  holdings  too  small  to  afford  them  a  subsistence,  and 
heavily  indebted  to  the  village  money-lender.  This  habit  of  iadebtedness 
-adheres  to  them  in  Bombay,  where  they,  in  common  with  other  mill  hands,  are 
usually  deeply  in  the  books  of  petty  money-lenders.  The  few  mill  hands  from 
Oentral  India  and  the  Julhais  are  far  more  careful  with  their  money  and  work 
harder.  The  former  indeed  are  rarely  in  debt  and  occasionally^  even  lend  to 
their  weaker  brethren.  There  is  more 'specialisation  in  different  departments  of 
the  mill  by  workers  of  particular  castes  or  origin  than  in  Calcutta.  The  mill 
Jiands  are  recruited  by  and  employed  through  a  class  of  men  known  as  jobbers, 
and  are  paid  monthly,  one  month  in  arrears. 

These   remarks   do  not  apply  to  the  handling   of  goods  for  export  and 
import,  and  the  work  at  the  docks,  which  require  labourers  of  a  different  type. 

22.  Among  the  main  industries  of  Bombay,  other  than  the  cotton  mills,  other  industries, 
are  the  engineering  shops,  which  have  sprung  up  here  for  the  same  reasons  as 
at  Calcutta,  though  they  are  less  extensive  and  numerous.  The  more  important 
•concerns  numbered  12  in  the  year  1915,  the  largest  of  which  employed  over 
800  hands.  There  were  in  addition  two  silk  mills,  four  flour  mills,  and  a 
considerable  group  of  tanneries  producing  half -tanned  leather,  with  one  large 
tannery  and  leather  factory  employing  about  500  hands. 

The  disadvantage  under  which  Bombay  for  so  long  laboured,  owing  to  its 
.  distance  from  the  coal  fields,  has  recently  been  largely  reduced  by  the  facilities 
which  the  proximity  of  the  Western  Ghats  affords  for  the  generation  of  hydro- 
electric power.  This  has  been  utilised  by  the  enterprise  of.  a  great 'Bombay 
firm,  whose  hydro-electric  works  at  Lonavla  produce  42,000  horse  power 
and  deliver  it  at  a  charge  of  '5  annas  per  unit,  where  motors  are  supplied  by 
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Sea  trade. 


the  mills,  and  -55  annas,  where  they  are  found  by  the  hydro- electric  com- 
pany. Other  schemes  on  an  even  larger  scale  are  wadet  construction  and  in 
cpatemplation. 

23.  The  sea  trade  of  Bombay,  in  addition  to  ordinary  country  produce,, 
consists  mainly  of  the  export  of  raw  cotton  and  of  locally  manufactured  yarn, 
and  piece-goods,  and  the  import  of  foreign  piece-goods  and  yarn,  sugar,  metals, 
machinery  and  miscellaneous  articles.  The  figures  of  imports  into  and  exports 
from  Bombay  by  sea  in  1913-14  under  the  leading  heads  for  trade  were  as 
under  (in  thousands  of  rupees) : — 


Share  tolEen  by 
Indians  in 
Bombay  trade. 


,/ 


S 


Chief  heads. 
Cotton  manufactures 
Cotton  twist  and  jam 
Silk  manufactures  and  yarn 
Wool  manufactures  and  yarn 
Metals  and  ores 
Machinery  and  mill  work 
Hardware 

Sugar  .... 
Qilei     . 
Total  under  all  heads 


Value. 

16,51,50 
1,49,58 
2,26,05 
1,62,89 
7,16,69 
3,08,88 
l,3g;,0a 
3,83,78 
1,34,35 

94jl8,99 


m 


Chief  heads. 
Cotton,  raw  . 
Seeds    . 

Cotton  twist  and  yarn 
Cotton  manufactures 
Metals  and  ores 
Total  under  all  head^ 


V^lue. 
29,70,811 
12,54,98 

a,^,QO 

1,17,90 

1,10,21 

74,46,39 


y 


The  railway  conneetion  with  the  docks  was  until  recently  very  inoon- 
vetnlent,  xtecessitating  a  double  handling  of  goods ;  and  the  transport  of  cotton 
by  carts  to  the  Cotton  Green  at  Qolaba  and  back  again  to  the  mills  or  doeiks- 
adds  to  the  cost  and  congests  the  streets.  Matters  will  be  much  imprQired 
when  the  new  scheme  for  direct  eonnecstion  between  the  railways  and  dacks,- 
imrolving  the  construction  of  extensive  storage  accommodation  and  the 
transfer  of  the  Cotton  Green  to  the  neighbourhood  of  the  docks,  has  been, 
completed. 

The  principal  shipping  lines  are  much  the  same  as  those  of  Calcutta  ;  in- 
addition,  there  are  the  pilgrim  traffic  to  the  Hedjaz  and  trade  to  the  Persian 
Gulf,  in  which  Indian  firms  share  laigely.  The  coasting  trade  with  Karachi,, 
Kathiawar,  the  Malabar  coast  and  Goa  is  of  some  importance.  Indian-built 
sailing  craft  participate,  in  this  and  also  visit  the  Persian  Gulf  and  the  coasts- 
of  Arabia  and  East  Africa.  In  the  year  1913-14  the  number  of  ships  entered, 
and  cleared  from  the  port  of  Bombay  was  1,636,  with  a  tonnage  of  3,837,111. 

24.  The   trade    of  Bombay  is  shared  by    Europeans,   Parsees,  Bhatias», 
Khojas  and  Banias.     It  is   financed  by  banking  agencies  similar  to  those  in 
Calcutta,  branches  of  the  same  banks  being,   with  few  exceptions,   found  in 
both  cities.     The  mills  obtain  a  certain  proportion,  of  their  finance  in  the  form 
of  deposits  from  the  public.     Bombay  as  a  financial  centre  has  been  and  is  still" 
prone  to  speculation,  and  the  movements  of  the  cotton  market  and  of  stocks  andu 
shares  are  always  active  and  sometimes  violent.    There  are,  as  in  Calcutta,,  a 
number  x>i  firms  and  individuals  doing  exceedingly  remunerative  business  as- 
brokers  in  articles  of  merchandise,  insurance,  freight  and  exchange,  as  well  as- 
iu  stocks  and  shares. 
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The  most  noteworthy  difference  between  the  two  cities  is  the  large  share 
taken  by  Indian  merchants  in  the  trade  and  industry  of  Bombay,  a  subject 
which  is  treated  in  greater  detail  in  Ohaj)ter  VII.  Indians  predominate  in  the 
share  market,  as  mill-owners,  and  as  importers  of  and  dealers  in  country 
produce  and  cotton  brought  into  Bombay  from  the  rest  of  India.  The  foreign 
export  and  import  trade  is,  however,  still  mainly  in  European  hands,  though  a 
certain  number  of  ships  are  owned  by  Indian  firms,  and  Indians  are  also  active 
in  the  freight  market.  The  Indian  element  in  banking  is  much  stronger  in 
Bombay  than  elsewhere ;  there  are  several  banks  with  Indian  directors ; 
and  they  are  also  found  on  the  Board  of  the  Presidency  Bank. 


The  Bengal  Coal  Field. 

25.  The  coal  fields  of  Bengal  and  Bihar  include  all  the  principal  coal 
mines  of  India,  the  remainder  being  situated  in  Assam,  the  Central  Provinces, 
the  Hyder^ad  and  Rewah  States,  the  Punjab,  Baluchistan  and  the  State  of 
Bikaner.  The  raisings  in  the  Raniganj,  Jharia  and  Giridih  coal  areas,  which 
may  conveniently  be  described  as  the  Bengal  coal  field,  were  in  the  calendar 
year  1917,  16,563,990  tons,  out  of  a  total  output  for  the  whole  of  India  of 
18,121,918  tons.  The  movements  from  the  Bengal  coal  field  were  in  1914, 
when  trade  and  industry  were  still  flowing  in  their  ordinary  channels,  to 
Calcutta  5,353,844  tons,  to  Bombay  535,806  tons,  and  to  the  United  Provinces 
1,253,068  tons.  The  importance  of  this  area  to  the  industries  of  India  is  clear 
from  the  above  figures. 

The  proportion  of  the  total  output  of  coal  consumed  by  railways  has 
remained  almost  unchanged  for  a  number  of  years  past  and,  since  1907,  has  not 
been  higher  than  38  or  lower  than  28  per  cent.  A  more  accurate  census  of  coal 
consumption  than  in  previous  years  was  attempted  in  1916.  Though  these 
figures  were  largely  affected  by  the  war,  it  is  of  interest  to  notice  that  83 "6  per 
cent,  of  the  output  was  taken  for  railways,  16'7  for  bunkers,  5*6  for  jute  and 
5"-5  for  cotton  mills,  5-1  for  iron  and  brass  foundries  and  engineering  work- 
shops, and  36  for  inland  steamers.  Other  heads  are  comparatively  small,  but 
no  less  than  12*6  per  cent.  wa&  consumed  at  the  collieries  or  wasted,  and  a 
similar  quantity  was  taken  up  for  use  in  small  industries  or  for  domestic 
consumption,  almost  entirely  the  former. 

The  Bengal  coal  field  in  1917  was  worked  by  153  joint-stock  com- 
panies, of  which  the  paid-up  capitalisation  in  shares  and  debentures  was  Rs.  672 
lakhs.  There  were  in  addition  many  mines  owned  privately  by  syndicates  and 
individuals. 

26.  Coal  was  first  mined  in  Baniganj  for  other   than  local  requirements  Methods  ef 
in  1854  when  the  East  Indian    Railway  entered  the  Bengal  coal  field.     The  working, 
industry  is  at  the  present  time  by  no  means  entirely  in  the  hands  of  Europeans, 
though  they  are  responsible  for  the  working  of  most  of  the  largest  and  best 
developed  mines.     The  majority  of  Indian  enterprises  consist  of  small  pits  or 
inclines ;   where  they  possess  pumps  or  winding  gear,  these  are  usually  worked 

by  small  engines  with  vertical  boilers.  Such  concerns  are  readily  closed 
down  if  prices  fall  too  low,  and  are  as  readily  started  again  when  the 
market  improves.  The  technical  development,  however,  which  has  been 
attained  by  the  better-class  mines,  is  a  striking  feature  of  the  Bengal  coal  field 
and  one  of  its  main  points  of  interest  to  students  of  the  organised  industries  of 
India.  A  number  of  mines  are  now  electrically  operated,  and  two  groups  at  least 
are  provided  with  central  electric  generating  stations,  while  considerable  further 
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developments  in  this  direction  are  contemplated.  Sandpaoking  to  prevent 
subsidence  is  now  practised  in  some  collieries.  Mechanical  screening  is  largely 
in  use  ;  aerial  ropeways  are  working  in  several  places  ;  and  the  difficulties 
caused  by  the  locking  up  of  coal  under  the  numerous  railway  sidings  that 
traverse  the  various  fields  will,  it  is  hoped,  be  solved  satfsfactorily  before  long. 
Coke  is  produced  in  all  parts  of  the  area,  especially  the  so-called  soft  coke,, 
about  500,000  tons  of  which  are  made  per  annum,  as  a  rule  by  the  smaller 
proprietors,  by  burning  low-grade  coal  in  heaps  in  the  open  air.  Coke  is  also 
largely  made  by  the  wasteful  process  of  burning  in  open-top  rectangular  kilns. 
The  first  by-product  coke  ovjens  were  started  at  Giridih.  There  are  now  several 
other  such  installations  on  the  field,  producing  coal  tar  and  sulphate  of 
ammonia,  the  latter  with  the  help  of  imported  sulphur.  There  are  in  addition 
a  quantity  of  non-by-product  patent  ovens.  It  may  be  noted  in  passing  that  a 
coke,  which  will  readily  ignite  and  can  be  used  in  the  Indian  domestic 
fireplace^  is  urgently  needed,  and  might,  if  a  suitable  cheap  type  of  fireplace 
be  also  introduced,  lead  to  a  sensible  decrease  in  the  amount  of  cattle  dung  used 
as  fuel,  at  any  rate  in  the  districts  surrounding  the  coal  fields. 

The  coal  royalty  owners  are  the  local  zemindars  who  under  the  Permanent 
Settlement  are  the  owners  of  mineral  rights.  They  are  at  present  a  class  of 
mere  rent  chargers  who  take  little  interest  in  the  working  of  their  property, 
although  great  waste  occurs,  especially  in  the  mines  managed  by  the  smaller 
interests. 

The  so-called  first-class  coal  of  the  Bengal  field  rarely  contains  less  than- 
about  12  per  cent,  of  ash,  but  it  generally  forms  a  strong  coke  suitable  for  blast 
furnace  work,  and  any  serious  development  of  the  metallurgical  industries  in  this 
region  will  probably  result,  and  that  before  long,  in  a  relatively  heavy  attack 
on  the  visible  resources.  The  question  of  encouraging  and  even  compelling 
economy  in  mining  and  coking  will  soon  be  forced  on  the  attention  of  the 
authorities. 

Laboai  on  the  27.  The  labour  on  the  mines   is  partly  drawn  from  neighbouring  villages, 

coal  field*  partly  from  the  more  distant  areas  of  Chota  Nagpur.     The  average  daily  number 

of  labourers  employed  in  the  Bengal  coal  field  in  1916  was  135/)93  ;  the  average 
daily  wage  per  head  was  7*6  annas  ;  and  the  annual  raisings  per  head  of  labour 
employed  below  ground  were  169*4  tons.*  The  supply  of  labour  is  at  present 
insufficient  and  intermittent ;  and  is  liable  to  be  seriously  affected  by  a  good 
harvest  or  by  an  outbreak  of  epidemic  disease,  to  some  forms  of  which  the  coal 
fields  have  in  the  past  been  liable.  Only  a  small  proportion  of  the  workers 
except  in  the  case  of  one  or  two  old-established  concerns,  reside  permanently 
at  the  mines.  The  rest  are  usually  small  cultivators  or  agricultural  labourers, 
who  return  to  their  villages  for  the  cultivation  and  harvesting  of  their  crops. 
But  a  new  generation  of  workers  is  growing  up,  which  can  be  induced  to 
'  settle  down  as  resident  labour  near  the  mines,  especially  if  suitable  accommoda- 
tion be  provided.  Though  constant  efforts  are  being  made  to  arrive  at  the  ideal 
workman's  dwelling,  finality  is  far  from  having  been  reached,  and  changes  of 
type  are  still  frequent.  The  worker  himself  undoubtedly  prefers  separate  huts,,, 
if  possible  with  a  small  plot  of  garden  ground.  The  objection  to  this  is,  of 
course,  the  expense  involved,  and  the  only  area  in  which  we  saw  separate  huts 
provided  on  a  large  scale  for  organised  labour  was  the  Mysore  gold  field. 

The  Bengal  Iron  28.  The  Bengal  Iron  and  Steel  Company  at  Kulti  and  the  Tata  Iron  and 

and  Steel  Steel   Company  at  Sakchi  are  most  important  industrial  enterprises  in  close: 

Company.  connection  with  the  Bengal  coal  field.  ^ 

*For  all  India. 


22 

The  works  of  tlie  Bengal  Iron  and  Steel  Company,  unlike  the  Tata 
Company's  works,  have  grown  up  gradually.  They  were  originally  started  in 
1875,  but  had  a  somewhat  chequered  history,  and  did  not  come  into  the  hands  , 
of  the  present  Company  till  about  1889.  The  poor  quality  of  iron  ore 
previously  used  was  largely  responsible  for  the  failure  of  the  Company  to  make 
steel  at  a  profit  in  1905  and  onwards,  but  the  managing  agents,  after  nearly  20 
years'  unremitting  labour,  have  now  put  the  concern  on  a  paying  basis, 
a  result  to  which  the  discovery  of  a  body  of  better-grade  ore  greatly 
contributed. 

The  works  haVfe  been  extended  and  remodelled.  They  contain  four  blast 
furnaces,  each  with  a  possible  output  of  80  tons  of  pig  a  day.  About  half 
the  coke  required  is  made  by  the  Company  and  the  balance  is  purchased 
locally. 

The  steam  is  generated  in  boilers  fired  by  the  waste  gases  from  the  furnaces. 
The  output  of  pig  iron,  under  normal  conditions,  is  about  10,000  tons  a  month. 
Since  November  1917,  one  furnace  has  been  turning  out  from  1;200  to  1,500 
tons  a  month  of  ferro-manganese,  which  is  exported  to  Europe  and  America  for 
war  purposes.  The  works  contain  a  large  foundry  making  pipes*  up  to  12 
inches  in  diameter,  bends,  columns,,  fencing  sockets,  pot  sleepers  and  chairs,  and 
are  capable  of  producing  castings  up  to  20  tons  in  weight.  The  Company 
employs  about  10,000  men.  ^ 

29.  The  Tata  Iron  and  Steel  Company  was  formed  in  1907  and  commenced  The  Tata  Iron 
active  operations  about  five  years  later.  It  owns  iron  mines  at  Gurumasini  and  ^"*  ^*®^' 
elsewhere  in  India ;  limestone  quarries  at  Panposh  in  the  Gangpur  State  and  °™^  ' 
at  Khansbahal ;  magnesite  deposits  in  the  Mysore  State ;  and  nine  large  coal 
mines,  four  of  which  are  located  on  the  Jharia  field'  and  are  now  producing 
55,000  tons  a  month.  The  smelting  plant  consists  of  two  krge  blast  furnaces 
making  approximately  350  tons  of  iron  per  day  each,  and  three  more  furnaces 
are  in  process  of  construction.  Coke  is  at  present  supplied  to  these  furnaces  by 
180  non-recovery  Coppee  coke  ovens,  with  a  capacity  of  7^  tons  each.  The  new 
plant  under  construction  consists  of  200  13-ton  by 'product  recovery  ovens,  and 
a  benzol  recovery  plant  for  the  coke  oven  gases.  The  steel-making  plant 
consists  of  foui^  basic  open-hearth  furnaces  of  50  tons  capacity,  two  furnacas 
of  75  tons  capacity  and  a  seventh  furnace  in  process  of  construction,  while 
further  extensions  are  now  under  way  consisting  of  two  2o-ton  Bessemer  con- 
verters, three  electric  furnaces,  two  200-ton  tilting  furnaces  and  a  mixer  of 
1,300  tons  capacity  to  receive  the  molten  metal  from  the  blast  furnaces. 

The  present  steel  capacity  is  nearly  17,000  tons  per  month.  The  rolling  mills 
produce  about  120,000  tons  of  rails  and  smaller  sections  yearly.  The  Govern- 
ment of  India  agreed,  before  the  works  were  started,  to  take  20,000  tons  of 
steel  rails  a  year  for  ten  years  from  the  Company,  provided  they  could  be  pro- 
duced of  suitable  quality  and  at  a  suitable  price ;  but,  on  account  of  the  heavy 
demands  in  the  eastern  theatres  of  war,  much  larger  quantities  have  been  taken. 
The  Company  is  now  preparing  to  build  a  96-inch  plate  mill.  Arrangements 
for  further  extensions  have  also  been  made  with  a  view  to  producing  sheet  steel 
plates  and  strips  for  the  manufacture  of  tubes.  The  total  developments  now 
under  contemplation  will  involve  an  expenditure  of  no  less  than  12^  crores  of 
rupees. 

About  13,000  men  are  now  employed  by  the  Company  and  10,000  meii  by 
contractors  engaged  in  extensions.  The  mines  and  quarries  give  employment  to 
approximately  15,000  more.    A  town  of  60,000  inhabitants  has  sprung  up  at 
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Sakchi,  the  population  of  which,  it  is  expected,  will  be  over  100,000  by  the  time 
the  extensions  are  completed.  Suitable  residences  for  all  classes  of  employes 
have  been  erected,  including  cooly  lines  for  about  1,000  of  the  lowest-paid 
Workmen.  Two  institutes,  a  primary  school,  an  elementary  technical  school 
and  a  large  hospital  have  also  been  provided  by  the  Company;  and  a  school 
for  girls  is  now  under  consideration. 

Engineering  .  30   j^  addition  to  the  above,  engineering  works  which  cater  for  the  public 

*'**'  *■  or  for  groups  of  mines  are  springing  up,   like  those  at  Kumardhubi  near 

Barakar,  where  also  fire-bricks,  silica  and  magnesite  bricks  are  now- being 
manufactured  for  the  iron  and  steel  furnaces.  Another  important  industry  in 
this  district  is  the  large  pottery  at  Raniganj,  where  pipes,  fire-bricks,  etc.,  as 
well  as  certain  kinds  of  pottery  are  produced. 


The  Deccan  Cotton  Tract. 

.  31.  Tlie  three  most  important  crops  requiring  industrial  treatment  before 
transport,  are  cotton,  jute  and  tea. 

There  are  several  parts  of  India  where  cotton  is  grown  on  a  considerable 
scale,  but  the  largest  continuous  area  is  that  .covering  the  northern  Deccan, 
Berar,  and  the  western  districts  of  the  Central  Provinces  and  of  Central  India, 
where  there  are  between  six  and  seven  million  acres  under  cotton,  nearly  700 
gins  and  presses,  and  35  spinning  and  weaving  mills.  The  bulk  of  this  cotton 
is  exported  to  Bombay  and  Ahmedabad.  When  the  railway  began  to  serve 
these  districts,  at  a  time  coinciding  roughly  with  the  cotton  boom  caused  by 
the  American  War,  most  of  the  pioneer  firms  were  European.  Comparatively- 
few,  however,  of  the  gins  and  presses  are  now  in  European  hands,  most  of  those 
so  owned  being  the  property  of  certain  large  export  firms.  The  rest  belong  to 
Indian  firms  dealing  in  cotton,  with  their  headquarters  in  Bombay  or  Ahmed- 
abad, or  to  Marwari  and  other  Indian  traders  carrying  on  business  locally; 
only  a  small  part  oE  the  capital  has  been  found,  and  an  even  smaller  share  in 
the  management  has  been  taken  by  local  capitalists  or  business  men.  The 
labour  in  these  gins  and  presses  is  seasonal  and  unskilled ;  but  the  demand  for  it 
has  appreciably  raised  the  price  of  other  local  labour,  and  the  need  for  field  hands 
in  the  cotton-picking  season  tends  to  maintain  it  at  a  high  level.  Fitters  and 
engineers  are  fairly  numerous ;  the  former  have  usually  been  trained  in  railway 
workshops  or  mills,  and  are,  here  as  elsewhere,  ready  to  seek  their  Tiving  in  any 
part  of  India,  wherever  may.be  their  original  home ;  the  latter  are  either  passed 
pupils  of  technical  institutions,  such  as  the  Victoria  Jubilee  Technical  Institute, 
Bombay,  or  have  learned  their  work  in  local  concerns.  Mills  are  not  numer- 
ous ;  they  are  owned  in  some  cases  by  local,  in  others  by  Bombay  capitalists, 
and  are  operated  by  more  or  less  permane;itly  resident  labour.  The  crop  is 
financed  partly  by  branches  of  banks  with  their  headquarters  in  Bombay, 
especially  the  Presidency  Bank,  and  partly  by  Indian  financiers  and  dealers 
who  belong  mostly  to  Bombay  or  other  parts  of  India.  The  inhabitants  of 
these  districts  generally  show  a  higher  degree  of  enterprise  than  the  people'  of 
the  adjoining  non-cotton  areas  to  the  east. 

The  above  description  will  also  apply  fairly  well  to  the  cotton  areas  of  the 
United  Provinces,  Gujerat,  the  Punjab  and  Madras ;  except  that  in  Madras  the 
gins  and  presses  are  to  a  somewhat  larger  extent  in  the  hands  of  European  firms 
and  in  all  these  cases,  except  that  of  Gujerat,  the  arrangements  for  marketing 
and  financing  are  less  highly  organised,  ^ 
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The  Jute  Districts* 

32.  The  area  under  jute  was  2,729,700*  acres  in  1917.  Tlie  quantity 
produced  was  8,839,900*  bales  of  4,00  lbs.  each.  The  centres  where  the  large 
buying  agencies  and  the  machinery  for  preparing  the  jute  for  export  aro 
situated  are  less  numerous  than  in  the  case  of  the  cotton  tracts.  Much  jute 
is  despatched  to  Calcutta  unbaled,  comparatively  little  diminution  of  weight 
being  caused  by  the  necessary  cleaning  and  baling  processes,  while  cotton  is 
usually  reduced  about  two-thirds  in  weight  by  the  removal  of  the  seed.' 
The  middleman  is  far  more  prominent  here  than  in  the  cotton  trade,  owing 
to  the  smaller  size  of  the  individual  holdings  and  to  the  necessity  for  sorting, 
bulking  and  grading  the  insignificant  parcels  of  jute  brought  in  piecemeal  by 
the  growers,  before  sufficient  quantities  can  be  collected  to  attract  the  larger 
buyers.  The  fact  that  much  of  the  transport  is  by  water  also  has  some  effect  on 
the  nature  of  the  trade.  The  main  buyers  up  country  and  in  Calcutta  are  the 
employes  of  European  dealers  or  manufacturers,  or  of  rich  Marwaris.  The 
market  in  Calcutta,  both  for  local  consumption  and  for  export,  is  nearly,  if  not 
quite,  as  active  and  speculative  as  the  cotton  market  in  Bombay,  The 
cultivation  of  jute  has  brought  a  large  amount  of  wealth  into  the  eastern 
districts  of  Bpngal ;  the  local  population  is  intelligent  and  unusually  well 
educated  for  India.  It  is  strongly  averse,  however,  from  undertaking  manual 
labour  for  hire,  and  the  crop  is,  as  we  have  seen  in  the  case  of  the  Calcutta 
mills,  handled  by  an  iiicreasingly  large  proportion  of  immigrant  labourers 
from  Bihar  and  the  eastern  districts  of  the  United  Provinces.     These  earn  the 

-  highest  wages  paid  for  unskilled  labour  in  any  part  of  rural  India  except 
the  Punjab,  rates  of  Ee.  1  and  even  more  per  diem  being  common  in  the  busy 
season.  The  mechanical  operations  for  the  preparation  of  the  crop  are  far  less 
extensive  and  elaborate  than  in  the  case  of  cotton ;  artisans,  engineers  and 
labour  of  the  factory  type  are,  therefore,  much  less  in  evidence. 

The  Tea  Districts  of  North-East  India. 

33.  The  position  in  the  tea  districts  of  Assam  and  northern  Bengal  is  very  Grrowth  of  the  ieft 
different.    The  area  covered  by  the  crop  is  comparatively  small,  and  it  is  grown  industry. 

in  otherwise  undeveloped    tracts;     and   though   it  is  relatively  valuable  in 
proportion  to  its  bulk  and  to  the  acreage  on  which  it  is  grown,  its  economic 
and  agricultural  importance  is   less  than  is  the  case  with  jute  or    cotton. 
It  is  generally  accepted  that  the  tea  plant  is  indigenous  in  Assam,  where  it  is 
Jinown  to  have  existed  in  a  wild  state  long  before  its  cultivation  and   manu- 
facture were  seriously  attempted.     The  first  steps  in  this  direction,  indeed,  were 
taken  not  for  the  exploitation  of  the  Indian  plant,  but  with  a  view  to   ex- 
periment with  seed  from  China  in  different  districts  in  India.     And  although 
at  an  early   stage  attention  was  prominently  attracted  to  the  existence  of  the 
plant  in  Upper  Assam,  for  a  number  of  years   China  seed  was  brought  over 
regularly  and  its   cultivation  wasj-unfortunately  as  experience  proved— en- 
couraged in  preference  to  that  of  the  Assam  plant.     The  first  sample  of  Assam- 
made  tea  was  sent  to  England  in  1838,  but  it  was  some  years  before  tea  culture 
in  India  became  a   commercial  success.     At   the  outset  the  investigation  had 
been  undertaken  by  Government,  who  may  in  fact  be  said  to  have  pioneered 
the  industry,  but  once  it  was  proved  that  Indian  tea  could  be  put  on  the  market 
to  compete  with   the  China  product,  the  real  beginnings  of  the  Indian  tea 
industry  were  established.    This  may  be  dated  from  1852,  and  by  1868  the 
total  quantity  exported  amounted  to  eight  million  pounds ;    after  that  time 
progress  was  rapid.     Within  recent  years  more  scientific  methods  of  cultivation 

*  Piual  forecast  for  Bengal  (including  Cooch-Bihar),  Bihar  aud  Orissa,  and  Aesani. 
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have  largely  iacreased  the  average  production  per  acre;  for  example,  during 
the  quinquennium  1885-1889,  the  average  production  per  acre  of  the  310,595 
acres  under  tea  in  all  India  was  291  Ihs.,  while  in  1916,  the  average  produc- 
tion of  the  650,823  acres  under  tea  had  increased  to  566  lbs.  Of  the  total 
laroduction,  north-east  India,  including  parts  of  Assam  and  Bengal,  is  respon- 
sible for  90  per  cent,  and  south  India  for  8  per  cent.  The  total  exports  by 
sea  in  1915-16  amounted  to  338,470,262  lbs.;  the  corresponding  figures  for 
1916-17  showed  a.  decrease,  but  this  was"  due  to  freight  difficulties,  a  large 
quantity  remaining  for  shipment  at  the  close  of  the  year ;  the  value  of 
exports  in  1915-16  was  £13,820,715.  '  The  industry  gives  permanent  employ- 
ment to  more  than  630,000  persons,  while  there  are  also  in  all  the  tea  districts 
cQnsiderable  numbers  of  people  who  do  part-time  work  on  the  gardens. 

Most  of  the  more  important  gardens  in  north-east  India  are  managed  and 
financed  by  Calcutta  agency  firms,  but  recent  years  have  seen  an  increase  in 
the  number  of  small  Indian  planters  and  companies.  Every  garden  of  any 
importance  has  its  own  factory  where  tea  is  prepared  for  the  market,  as  it  is 
essential  that  the  various  processes  should  be  carried  through  immediately  after 
the  leaf  has  been  plucked.  The  better  organised  factories  are  elaborately 
equipped  with  highly  specialised  plant  and  are  unfler  the  supervision  of  expert 
tea  makers.  ,       '^' 

Labour  on  the  34,.  The  question  of  labour  is  one  of  much  difficulty.     Speaking  generally, 

tea  gardens.  .^  ^j^g  important  districts  have  to  obtain  their  labour  from  considerable 
distances,  and  this  involves  a  heavy  outlay  and  an  elaborate  machinery  to 
control  recruitment.  Assam  has  always  had  to  contend  with  special  difficulties 
in  view  of  its  remoteness  from  the  recruiting  districts  in  the  United  Provinces, 
the  Central  Provinces,  Bihar  and  Orissa  and  on  the  east  coast ;  its  importation 
of  labour  is  regulated  by  the  Assam  Labour  and  Emigration  Act,  1901  (VI  of 
1901),  and,  until  recently,  labourers  were  usually  imported  under  a  contract 
binding  them  for  a  period  to  their  employers,  to  the  breach  of  which/  penal 
conditions  attached.  Act  XIII  of  1859  is,  howe,ver,  in  force  in  Assam;  under 
this  Act  penalties  can  be  inflicted  for  breach  of  contract  on  labourers  who , 
have  received  advances  and  wilfully  refuse  to  carry  out  a  contract  to  work. 

Indigo  in  Sihar. 


\ 


35.  A  word  may  perhaps  be  said  in  passing  on  the  indigo  industry  of 
Bihar.  Though  the  indigo  area  of  Madras  is  far  greater  in  extent,  the"^pro- 
dijction  of  its  crop  is  but  little  organised.  The  Bihar  crop,  on  the  other  hand, 
is  mostly  grown  by  or  for  European  planters,  who  in  some  cases  finance 
themselves,  in  others  depend  on  the  help  of  banks  or  agency  firms.  The 
labour  employed  is  all  local  and  of  a  rural  type,  and  the  manufacturing 
processes  do  not  involve  the  use  of  much  machinery.  The  educative  and 
economic  effect  of  the  industry  is  therefore  small.  The  interest  of  the  subject, 
however,  lies  firstly  in  the  planting  system'  and  in  the  relations  between  the 
planter,  as  the  owner  or  lessee  of  land  and  landed  rights,  and  the  ryots  who  hold 
under  liim ;  these  have  recently  been  the  subject  of  special  legislation,  audit  is 
therefore  beyond  our  province  to  discuss  them  ;  secondly,  in  the  struggle  between 
the  natural  and  synthetic  products,  in  which  the  former  had  been,  until  the 
outbreak  of  the  war,  steadily  losing  ground.  More  systematie  efforts,  however, 
are  now  being  made  to  enlist  the  resources  of  modern  science  on  the  planter's 
side- 

Evidence  put  before  us  in  Bihar  left  the  impression  that  natural  indigo, 
if  cultivated  and  manufactured  on  scientific  lines,  offers  prospects  of  great 
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improvement,  probably  sufficient  to  enable  it  to  bold  its  own  in  competition 
with,  synthetic  indigo.  In  the  following  ways  opportunities  haye  been  neg- 
lected in  the  past,  and  their  recognition  thus .  offers  prospects  of  success,  if 
followed  up  in  the  future  : — (1)  The  application  6f  scientific  agriculture,  {a) 
in  the  adoption  of  phosjjhatic  fertilisers  and  other  improved  methods  of  soil 
treatment,  (6)  in  the  breeding  of  plant  varieties  able  to  withstand  the  wilt 
disease,  (c)  in  the  organisation  of  seed  farms  u-nder  suitable  climatic  conditions 
outside  the  indigo-growing  district,  and  {d)  in  the  rotation  of  indigo  with  other 
crops  of  marketable  value  ;  (2)  The  processes  of  manufacture,  {a)  in  the  recent 
recognition  of  the  fact  that  the  precipitation  of  indigo  is  essentially  due  to  a 
ferment,  the  cultivation  of  which  under  suitable  conditions  may  permit  of  a 
great  increase  in  the  yield,  and  (b)  in  the  preparation  of  a  standardised  product 
for  the  market ;  (3)  The  provision  of  improved  financial  facilities. 

liy  careful  management  under  favourable  financial  conditions  several 
planters  have  prospered,  in  spite  of  the  absence  hitherto  of  the  advantages 
which  the  application  of  scientific  agriculture  might  bring  them,  and,  although 
it  is  impossible  to  estimate  the  prices  at  which  synthetic  indigo  will  be  placed 
with  profit  in  future  markets,  there  is  no  doubt  that  the  prospects  before  the 
natural  product  are  sufficient  to  justify  experimental  work  and  enterprise  in 
organisation  along  the  lines  indicated  above. 

The  Railway  and  Government  Workshops. 

36.  Mention  has  already  been  made  of  the  private  engineering  workshops  ^he  railway 
established  to  meet  the  rapid  expansion  of  modern  industrial ,  needs,  but  by  far  workshops, 
the   most  important  development   of  mechanical  engineering  in  India  is  re- 
presented by  the  numerous  locomotive  and  carriage-building  shops  which  are 

an  essential  adjunct  to  the  railway  system.  There  are  over  70  such  shops 
and  they  are  to  be  found  in  almost  every  part  of  India.  The  largest  are  the 
East  Indian  Railway  locomotive  shops  at  Jamalpur  with  11,000  hands,  the  two 
Great  Indian  Peninsula  shops  in  Bombay  employing  nearly  10,000  hands, 
and  the  North- Western  shops  at  Lahore  with  almost  a  similar  total,  while 
the  central  workshops  of  the  other  more  important  railway  systems  also  employ 
several  thousand  men  each.  It  is  the  business  of  this  army  to  keep  in  running 
order  the  rolling  stock  and  equipment  of  the  Indian  railway  lines. 

37.  These  workshops  date  back  to  the  time  when  the  railways,  to  which  Labour  in  the 
they  belong,  were  first  started,  and  during  recent  years,  in  the  case  of  many  of  railway 

the  larger  lines,  they  have  been  practically  rebuilt,  so  that  they  now  represent  workshops, 
all  but  the  very  latest  developments  of  modern  mechanical  engineering  as 
applied  to  locomotive  .and  carriage  building.  The  labour  employed  is  either 
Indian  or  Anglo-Indian,  supervised  and  controlled  by  men  brought  out  from 
England.  Very  few  Indians  have  risen  to  the  rank  of  foreman,  and  still  fewer 
have  been  appointed  to  the  superior '  establishment.  With  the  dearth  of  Indian 
mechanical  engineers  we  deal  elsewhere  ;  but  here  it  may  be  remarked  that  the 
failure  of  the  railway  workshops  to  turn  out  such  men  must  be  attributed  to 
the  lack  of  provision  for  training  them,  and  we  must,  add  that  this  deficiency 
has  hitherto  been  due  to  the  lack  of  demand  for  such  training  owing  to  the 
absence  of  visible  prospects  for  its  recipients. 

On  the  other  hand,  these  railway  workshops  have  been  the  main  training 
ground  for  engineering  artisans  of  every  class,  and,  owing  to  the  number  of 
skilled  foremen  and  chargemen,  they  have  been  most  successful  in  this  direc- 
tion.    In  most  of  these  workskops  some  form  of  apprenticeship  exists,  and  the 
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soils  of  workmen  already  employed  are  encouraged  to  follow  in  their  fathers 
footsteps.  Very  little  has  so  far  been  done  to  provide  any  form  of  elementary 
technical  training ;  but  in  recent  years,  the  administrations  of  some  of  the  rail- 
ways have  started  classes,  with  a  view  of  affording  instruction  to  such  of  their 
younger  workmen  as  were  sufficiently  well  educated  to  avail  themselves  of  it. 
Erom  the  railway  shops,  the  artisans  often  drift  into  private  employment. 
They  also  shift  very  freely  from  one  railway  to  another,  as  the  conditions  of 
life  round  each  workshop  are  very  similar.  The  extent  to  which  the  country 
depends  upon  railway  workshops  for  its  supply  of  trained  engineering  artisans, 
however  creditable  to  them,  is  an  unsatisfactory  feature  of  the  situation  ;  for, 
though  the  work  is  of  a  high  type,  it  covers  only  a  somewhat  limited  range  of 
engineering  practice. 

Government  38.  Although  comparatively  few  in   number,   the  Government  ordnance 

workshops.  factories,   by  reason   of  the  high  standard  of   work  turned  out  in  them,  are 

also  important  centres  for  the  training  of  certain  classes  of  engineering  artisans. 
These  factories  are  situated  at  Cossipore,  Ishapur,  Dum-Dum,  Kirkee  and 
.Tubbulpore,  and  each  gives  employment  to  several  thousand  men.  Passing 
mention  may  also  be  made  of  the  Marine  Dockyards  in  Bombay  and  Calcutta 
and  of  the  workshops  maintained  on  a  smaller  scale  by  the  Public  Works 
Department  to  meet  its  own  local  needs, 

Mofnssil  Distributing  Centres. 

Delhi.  39.  The  main  distributing  centres   of  India  coincide  as  a  rule  with  the 

more  important  railway  junctions  and  are  more  typical  of  the  comparatively  ■ 
land-locked  tracts  than  of  peninsular  India.  A  description  of  Delhi  will  serve 
as  a  specimen,  but  it  must  be  remembered  that  these  centres  differ  only  in 
size  and  in  the  extent  of  their  trade  and  financial  organisation  from  other 
distributing  centres  which  are  found  on  a  greater  or  lesser  scale  all  over  the 
country,  the  smaller  ones  closely  approximating  to  the  market  towns  in  rural 
areas  which  we  have  already  described. 

The  population  of  Delhi  consisted  in  1911  of  232,837  persons'  who,  apart 
from  a  few  old  families,  relics  of  the  Mahomedan  imperial  court,  and  the 
dealers  irr  and  makers  of  artistic  wares,  mostly  earned  their  livelihood  by  the 
collection,  preparation  and  distribution  of  manufactured  articles  and  country 
produce.  As  in  other  places,  facilities  for  finance  and  transport  have  led  to 
the  construction  of  a  few  spinning  and  weaving  mills,  and  others  for  the 
manufacture  of  flour  and  biscuits  and  the  extraction  of  oil.  The  trading  com- 
munity consists  of  a  few  Europeans,  mostly  representatives  of  largo  export  and 
import  firms  with  their  headquarters  at  Bombay  or  Calcutta,  managers  and 
employes  of  local  or  branch  banks  and  of  one  or  two  mills,  and  a  number  of 
Marwari  dealers  and  financiers.  There  are  also  some  representatives  of  Indian 
firms  and  of  Bombay  and  Calcutta  shops.  Goods  are  received  on  indent  or 
order  from  Europe  or  the  Indian  manufacturing  centres  of  Bombay,  Calcutta, 
Ahmedabad,  and  Nagpur.  They  consist  mainly  of  piece-goods,  yarn;  kerosene 
oil,  manufactured  or  partially  manufactured  articles  of  metal  (among  which 
sheet  and  bar  iron,  brass  hollow- ware  and  sheets,  and  cutlery  predonainate), 
cheap  ornaments  and  trinkets,  umbrellas,  and  so  forth.  This  trade  is 
financed  by  the  nine  local  branches  of  the  large  banks  and  by  the  Indian  - 
bankers  of  the  city.  The  imports  by  rail  into  Delhi  in  the  year  1916-17 
amounted  to  about  431,000  tons,  and  the  exports  to  about  168,000  tons  ; 
among  the  former,  coal  and  coke,  piece-goods,  grain  and  pulse,  metals  and 
sugar  were  the  most  important,  and   of  the  latter,  piece-goods,  flour,  hides  and 
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skins  and  sugar.  Small  traders  in  neighbouring  towns  purchase  their  supplies 
from  the  Delhi  dealers,  though  this  practice  is  being  gradually  supplanted  by 
the  opportunities  of  direct  purchase  from  Bombay  and  Calcutta,  which  better 
trade  information  and  closer  financial  relations  between  different  jarts  of  tlie 
country  combine  to  offer, 

Delhi  takes  a  smaller  relative  share  in  handling  country  crops  for  export  ■ 
than  in  the  distribution  of  imports.  The  buying  agencies  or  sub-agencies  of  the 
larger  firms,  which  rail  produce  direct  to  Karachi  "or  Bombay  are  found  in  all 
the  principal  grain  markets ;  and,  in  respect  of  the  grain  and  seed  crops  raised 
in  the  vicinity,  it  is  mainly  as  a  market  for  local  export  or  consumption  that 
Delhi  continues  to  hold  its  own. 

40.  The  mills  employ  the  local  labour,  which    is  even  less  specialised   and  Labour  in  the 
skilful  than  that  of  Bombay  or  Calcutta,  and  the  cotton  mills  spin  only  the  °^^'  '"'"^• 
comparatively  low  counts    for  which  the   cotton  of  the    district  is  suited. 
Engineers  and  fitters  find  their  way  here  from  larger  manufacturing  centres.' 

Mofussil  Manufacturing  Centres- 

41.  Cawnpore  is  a  town  on  the  Ganges  with  a  population  of  nearly  200,000  Cawnpore- 
persons.    It  is  served  by  the   main  line  of  the  East  Indian  Railway  and 
branches  of  the  Great  Indian  Peninsula  and  the  Oudh  and  Eohilkhand  Eail- 

ways.  It  owes  its  origin  entirely  to  European  enterprise,  having  been  selected 
as  the  site  for  a  factory  of  the  East  India  Company  in  the  eighteenth  century. 
The  situation  of  the  town  on  the  Ganges,  just  beyond  the  limits  of  the  kingdom 
of  Oudh,  in  the  centre  of  a  fertile  district  and  on  the  edge  of  the  main  cotton- 
growing  tract  of  the  United  Provinces,  soon  made  it  an  emporium  of  trade  and 
necessitated  military  protection,  while  the  subsequent  advent  of  the  East  Indian 
Railway  did  much  to  develope  its  growing  importance,  A  large  arsenal  Tvas 
established  hers  after  the  Mutiny,  to  supply  the  army  with  boots  and  leather 
goods  which  were  manufactured  by  Indian  contractors.  In  order  to  improve 
the  quality  of  the  locally  made  leather  and  to  avoid  the  great  expense  of 
importation  from  England,  the  Government  Harness  and  Saddlery  Factory  was 
started  here  in  ISeO"  on  an  experimental  scale  ;  it  proved  a  success  and  was 
put  on  a  permanent  basis  in  ,,,1867.  It  was  no  doubt  largely  owing  to  the 
existence  of  these  works  that  the  Government  Boot  and  Army  Equipment 
Factory  was  started  by  private  enterprise  in  1880;  it  received  a  considerable 
measure  of  Government  financial  aid  at  the  outset.  But  the  first  organised 
private  industry  started  in  Cawnpore  was  the  Elgin  Cotton  Spinning  and 
Weaving  Company,  which  was  founded  in  1862,  The  large  quantity  of  cotton 
passing  through  Cawnpore,  the  financial  facilities  afforded  by  an  important 
trading  centre,  and  the  cheap  labour  of  the  thickly  populated  areas 
round,  were  the  chief  inducements  to  its  promoters.  One  factory  has  followed 
another,  and  in  1915  the  city  contained  fi^c  large  leather  factories  and  a 
number  of  small  works  and  tanneries,  employing  over  6,000  hands  in  all,  six 
cotton  mills  with  4,647  looms  and  340,000  spindles,  employing  over  11,000 
hands,  four  tent  factories,  a  very  large  woollen  mill,  three  sugar  factories,  an 
engineering  works,  *  chemical  works,  two  large  flour  mills,  a  brush  factory, 
three  oil  mills,  and  a  number  of  cotton  gins  and  presses.  There  is  also  a 
central  electric  generating  station  supplying  both  light  and  power,  including 
that  required  for  working  the  tramway  system, 

Cawnpore  is  also  an  important  collecting  and  distributing  centre.  Imports 
amounted  in  1916-17  to  699,000  tons,  consisting  chiefly  of  coal  and  coke, 
cotton,  piece-goods,  hides  and  tanning  materials,  raw  and  refined  sugar,  salt, 
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food-grains,  oil  seeds  and  metals  ;  exports  were  319,000  tons,  mostly  of  raw 
cotton,  piece-goods  and  yarn,  hides,  leather,  refined  sugar,  salt,  and  oil  seeds. 
Its  trade,  both  export  and  import,  is  in  the  hands  of  several  large  European 
branch  firms  and  of  a  number  of  Indian  mierchants  and  bankers,'  but  the  most 
•  important  industrial  undertakings  are  still  controlled  by  the  local  European 
firms,  who  foujided  them  in  the  first  instance,  or  took  them  over  at  a  compara- 
tively early  date  in  their  history.  One  well-known  local  industrial  firm  with 
previously  existing  large  interests  in  Calcutta  subsequently  started  a  branch  in 
Cawnpore  to  handle  the  trade  in  indigo  seed,  which  was  and  still  is  largely 
grown  in  the  tract  between  the  Ganges  and  the  Jumna. 

Labour  in  42.  The  operatives  in  the  factories,  especially  in  the  tanneries  and  leather 

Cawnpore.  works,  are  mainly  chamars,  who   were  originally  village  labourers  ancL  tanners. 

Labour  is  comparatively  plentiful  and  moves  into  Cawnpore  freely  from  the 

densely  populated  rural   districts  which  surroundit.     Sample  wages  in  1918 

were  as  under  (in  rupees  and  annas  per  mensem). 

Cotton — 


Kb. 

As. 

Grinders  and  strippers 

Sizars    ...... 

Warpers          ..... 

Drawers          ,          .        •. 

Weavers         ...... 

9 

15 

20 

20 

15  to  30 

8 
0 
0 
0 
0 

Wool— 

Unskilled  labour      .... 
Miile  minder             .          .                     .          . 
Piecer              .          .          .     ,     . 

8 
17 

...            8 

10 
5 
1 

Leather  [Army  Boot  'Factory')  — 

Un-hairers  and  fleshers      .          .          .          . 
Scourers  and  setters           .          "C       ,          . 
Slicker  whiteners    ..... 
Machine  operators             .          .          .          . 

.      *    12 
12 
16 
21 

0 
0 
0 
8 

More  has  been  done  in  Cawnpore  for  the  housing  of  laWr  by  i;he  large 
industrial  concerns  in  proportion- to  the  numlSers  employed,  than  in  almost  any 
other  city  in  India.  Settlements  have  been  established  by  two  companies, 
providing  accommodation  of  a  superior' kind  for  about  4,000  people  in  each 
case,  at  a  convenient  distance  from  their  factories. 


Other  Industrial  Centres. 

43.  This  account  may,  we  trust,  be  thought  sufficient  for  our  pfirposes  as' 
a  sketch  of  the  general  industrial  position  in  India.  But  we  are  deeply 
conscious  of  its  incompleteness  and,  had  space  permitted,  should  have  pre- 
ferred to  present  it  in  much  greater  detail.  Assam  possesses  extensive  forests 
and  large  areaS^  of  culturable  waste  land,  and  presents  important  future 
industrial  possibilities  to  which  we  have  not  been  able  to  do  sufficient  justice. 
The  Madras  Presidency,  with'  its  varied  physical  features  and  wider  range  of 
climates  than  any  other  province  of  India,  grows  a  large  variety  of  crops  of 
high  economic  importance.  Although  its  coast  line  is  of  great  length  with 
numerous  little  ports,  these  are  mere^ open  roadsteads,  but  at  the  •Presidency 
town  the  difficulties  and  dangers  of  a  surf -bound  coast  have  been  successfully 
surmounted.      Certain    deficiencies    in    its    natural    resources  have  hitherto 
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hindered  industrial  development,  and  modern  manufactures  have  grown  only 
to  a  limited  extent. '  On  the  other  hand,  there  are  numerous  towns  in  which 
indigenous  industries  still  flourish,  and  the  craftsmen- exhibit  a  high  degree  of 
skill  and  have  accepted  modern  methods  in  many  cases.  Madura  is  a  centre  of 
extensive  weaving  and  dyeing  industries,  and  Kumbakonam  of  weaving  and 
,o£  metal  work  in  copper,  tin  and  brass.  The  tanning  industry  flourishes  in 
many  towns  and  has  given  rise  to  a  large  export  trade.  The  possibilities  of  the 
Punjab  are,  it  is  true,  mainly  agricultural,  but  its  industries  are  growing  and 
are  spread  over  many  districts.  This  province  possesses  special  advantages  in  • 
respect  of  water  power,  which  are  bound,  to  te|l  in  the  future,  and  its  people 
exhibit  a  natural  aptitude  for  engineering.  Turning  to  the  Central  Provinces, 
the  city  of  Nagpur  contains  a  thoroughly  up-to-date  cotton  mill  and  a  large 
colony  of  hand^loom  weavers,  and  the  manganese  field  in  its  neighbourhood  has 
been  the  principal  Indian  ^oufce  of  this  mineral.  In  Sind  there  is  the 
prosperous  and  growing  port  of  Karachi,  which  is^the  chief  outlet  for  the  grain 
exports  of  northern  India.  Ahmedabad  is  an  important  up-cbuntry  city  which 
ranks  second  only  to  Bombay  as  a  cotton-manufacturing  centre.  It  contains 
a  population  of  well  over  200,000  and  no  less  than  60  cotton  mills,  which 
produce  nearly  one-fourth  of  the  cotton  goods  made  in  India ;  and  its  oil-press- 
ing industry  has  made  very  marked  progress  in  recent  years.  The  mere 
mention  of  such  important  areas  and  towns  is  all  that  we  can  attempt ;  but  as 
the  main  questions  dealt  with  in  our  report,  isuch  as  the  finance  of  urban 
and  rural  industries^  the  interdependence  of  agriculture  and  industries,  the 
relative  efl&ciency  of  labour  and  "the  conditions  under  which  it  works,  are 
perhaps  not  very  dissimilar  throughout  India,  we  trust  that  the  specimen 
descriptions  which  we  have  given  in  this  chapter  may  be  accepted  as  a 
sufficient  introduction  to  the  subject  matter  of  our  enquiry.;  We  must> 
however,  admit  an  exception  in  the  case  of  the  province  of  Burma. 

Burma- 

44.  Conditions  in  Burma  are  in  many  respects  difPerent  from  those 
prevailing  in  India,  and  many  of  our  general  remarks  are  not  appropriate  to 
that  province,  whilst  our  recommendations  have  been  framed  to  meet  the 
situation  in  India  as  a  whole,  and  must  be  modified  in  some  measure'  before 
they  can  be  applied  to  Burma. 

The  delta  and  the  lower  valley  of  the  Irrawaddy,  with  their  heavy  rainfall,  i!«ricultural 
produce  little  but  paddy.    The  villages  are  far  apart  and  appear  even  smaller  description, 
than  they  are  in  comparison  with  the  wide  stretches  of  rice  fields  which,  in 
the  fully  cultivated  districts,  lie  between  them.    Gangs  of  agricultural  labourers 
come  over  from  India  for  the  cultivating  season,  and  thereafter  work  in  the 
rice  mills;  but  this  state  of  affairs  is  found  only  near  Rangoon.    Throughout  / 

the  rest  of  Burma  the  people  of  the  country  carry  out  the  operations  of 
ao-riculture,  and  have  extended  the  cultivated  area  with  striking  rapidity.  The  • 
result  is  that  the  country  can  at  present  export  annually  some  2|  million  tons 
of  rice  from  an  area  of  little  over  10  million  acres  under  paddy,  a  position  which 
the  natural  increase  of  the  population,  especially  if  accompanied  by  a  diversi- 
fication of  cropping,  may  in  course  of  time  materially  modify. 

The  middle  section  of  the  Irrawaddy  valley  comprises  what  is  known  as 
the  dry  zone,  with  a  rainfall  not  exceeding  40  inches  and  often  less.  Here 
paddy  is  confined  to  low-lying  or  artificially  irrigated  fields,  and  is  a  more 
precarious  crop  than  in  the  regions  of  heavier  rainfall.    Cropping  is  more 

fdversified,  and  includes  cotton  in  places,  sesamum,  and  various  beans  and 
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pulses,  usually  grown  as  sole  crops.  Except  in  the  neighbourhood  of  the  larger 
towns  there  are  no  roads,  and  the  chief  means  of  communication  are  the  river 
and  its  creeks  and,  to  a  less  extent,  the  railways.  We  did  not  visit  the  portion 
of  Burma  lying  above  Maiidalay,  where  the  rainfall  is  again  higher  and  paddy 
once  more  predominates.  The  excessive  dependence  of  Burma  jpn  the  p§d,dy 
crop  is  a  very  marked  feature  of  its  agriculture.  Even  from  this>  point  of- 
view,  such  dependence  is  undesirable,  and  a  greater  diversity  of  croppip-g  would 
place  agriculture  on  a  wider  and,  therefore,  a  safer  basis,  and  almost  certainly 
provide  raw  materials  such  as  cotton,  jute,  sugarcane  and  oil  seeds  for  local 
industries.  Considering  the  great  task  of  agricultural  education  and  deyelop* 
ment  that  awaits  it,  the'  local  Department  of  Agriculture  is  conspicuously 
lacking  in  equipment,  and  possesses  practically  no  organisation  for  the  training 
subordinate  stafE. 

Forests.  45,  Even  in  the  plains  and  valleys^  there  are  wide  areas  of  forest,  consisting 

of  teak  and  other  species,  usually  far  from  homogeneous ;  in  the  hills,  the 
unending  jungle  is  only  occasionally  broken  by  clearings  and  villages.  The 
reserved  forests  cover  nearly  29,000  square  miles,  which  yielded  in  1915-16  only 
one  cubic  foot  of  timber  per  acre.  The  unclassed  forest  areas,  of  about"  114,000 
^  square  miles,  are  awaiting  further  development,  either  by  their  systematic 
exploitation  as  forests,  or  by  being  opened  up  for  agricultural  colonisation. 
The  gross  revenue  from  this  vast  property  is  at  the  rate  of  about  eight 
annas  per  acre  of  the  reserved  forest,  and  the  expenditure  amounts  to  about 
four  annas.  Obviously,  there  is  room  for  enormous  development.  Alongside  of 
the  numerous  tributaries  and  creeks  a  fair  amount  of  timber  has  been 
extracted,  mostly  teak,  which,  being  lighter  than  water,  is  easily  floated  out  in 
rafts.  The  very  valuable  hardwood  timbers,  have  scarcely  been  touched,  except 
in  the  case  of  a  few  species,  and  these  only  to  a  limited  extent  and  mostly  for 
local  consumption.  The  timber  for  export  is  mainly  teak  and  is  almost  entirely 
removed  by  private  firms  who  hold  15-year  renewable  forest  leases.  Such 
temporary  roads  and  railways  as  are  required  are  put  down  by  these  firms.  The 
possibilities  of  the  forests  are  thus  hot  only  inadequately  exploited,-  but  are 
imperfectly  known,  and  the  evidence  tendered  to  us  goes  to  prove  that  the  expert 
'  forest  stafE  requires  reinforcement  even  more  urgently  than  in  India. 

Organised  4i6-  Among  the  organised  industries  of  Burma  are  paddy  milling,  the^imber 

industries,  trade,  the  extraction  and  refining  of  mineral  oil,  and  various  other  mineral 
ventures,  the  most  important  of  which  in  their  ultimate  bearing  on  the  industrial 
development  of  India  generally,  are  the  winning  and  treatment  of  the  lead,  silver 
and  zinc  ores  of  the  Bawdwin  mine  in  the  Northern  Shan  States,  and  the  wolfram 
and  tin  mining  of  southern  Burma.  The  preparation  of  rice,  timber  and  oil  for 
export  and  consumption  mainly  centres  in  Eanggon,  which  is  the  capital  and 
the  main  port  of  Burma,  and  is  conveniently  situated  for  the  receipt  of  produce 
from  the  railway  and  the  Irrawaddy  river  alike.  The  trading  and  industrial 
population  of  Eangoon  is,  to  a  striking  extent,  non-Burman.  The  export 
and  import  trade  is  in  the  hands  of  European,  Chinese  and  Indian  firms,  and 
the  industrial  processes  are  mostly  carried  on  under  European  supervision  and 
Avith  European  capital.  The  latter  remark  applies  also  to  the  extraction  of 
timber  and  oil  and  to  the  mining  industry  generally.  The  fact  that  most  of 
the  industrial  and  trading  operations  of  Rangoon  are  on  a  large  scale  has 
prevented  the  Burman  hitherto  from  taking  any^  prominent  share  in  them, 
and  the  great  increase  in  agriculture  has  hitherto  absorbed  most  of  his  energies. 
Except  in  those  towns  which  are  based!  on  trades  or  industries  of  modern  grovvth, 
the  urban  population  is,  speaking  generally,  not  gaining  ground,  a  fact  which 
is  in  its  turn  due  to  the  large  areas  of  fertile  waste  land,  hitherto 'available  to 
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the  settler.  The  absence  of  congestion  in  the  quarters  occupied  by  the  operative 
classes  in  Rangoon  is  a  welcome  feature  which  deserves  note  in  passing. 

47.  The  small  indigenous  industries  consist  of  weaving  (mainly  silk),  wood  Small  and 
carving  and  carpentry,  lacquer  working,   metal  working  and  pottery.  Theyp°S*^. 
present  several  features  widely  differentiating  them- in  character  and  organ isa- '"  "^  ^" 
tion   from  the  corresponding  industries  in  India.     Considering  the   size  of  the 
industries  themselves  and  the  number  of  persons  engaged  in  them,  a  relatively 
large  proportion  %i  the  articles  produced  appear  likely  to  command  a  sale  in 
other  parts  of  the  world.     Whether  this  is  due  to  the  greater  skill  of  the 
Burman  artisan,  to  his  distinctly  higher  standard  of  comfort,  or  to  the  fact  that 
his  indigenous  arts  have  so  far  been  less  affected  by  the  penetration  of  western 
manufactures,  it  is  difficult  to  say. 

Women  in  Burma  take  a  large  share  in  domestic,  industries ;  they  weave 
ornate  fabrics,  and  carry  out  with  their  own  hands  many  of  the  most  difficult 
and  skilled  processes*  in  other  industries.  Incidentally,  they  perform  for  their 
own  households  the  work  done  in  India  by  barbers,  washermen,  water  carriers 
and  the  like.  Another  very  noteworthy  feature  and  one  which  should  facilitate 
measures  for  the  improvement  of  many  minor  industries,  is  the  fact  that  the 
village  artisan  is  not,  as  in  India,  part  of  the  village  system.  Weavers,  it  is 
true,  tend  to  form  separate  colonies  in  most  parts  of  the  world,  but  in  Burma 
potters,  blacksmiths,  carpenters  and  cobblers  are  found  in  groups,  which  supply 
areas  limited  only  by  the  portability  of  the  article  made  in  relation  to  its  value. 
Although  the  Burman  does  not  compete  with,  or  to  any  large  extent  invest 
in,  the  considerable  organised  industries  of  Rangoon,  he  is  far  from  backward 
in  establishing  small  rice,  timber  and  oil  mills  further  up  country,  a  branch  of 
development  which  may  be  expected  to  expand  as  the  more  fertile  waste 
areas  come  gradually  under  occupation.  The  Burman  has  no  prejudices  or 
traditions  to  deter  him  from  industrial  work,  and  there  was  evidence  fouth- 
coming  to  show  that,  although  inexperienced  in  business  and  account  keeping,, 
he  has  distinct  possibilities  as  an  industrialist, 

A  serious  handicap  to  local  trade  and  industries  up  country  is  the  absence 
of  banks ;  for  instance,  the  only  branch  bank  in  the  Irrawaddy  valley  is  one  at 
Mandalay.  The  financing  of  trade  and  of  such  industries  as  exist  is  in  the 
hands  of  Madras  Nattukottai  Ohetties,  who  charge  very  high  rates  of  interest, 
and  replace  their  agents  as  a  regular  practice  every  three  years,  which  is  apt 
to  tell  hardly  on  their  clients.  Co-operative  banking  has  been  pushed  relatively 
further  in  Burma  than  in  any  other  Indian  proyince,  and  extends  not  only 
to  credit,  purchase  and  distribution,  but  even  to  production,  e.g.,  of  sleepers 
and  road  metal  by  Burman  petty  contractors,  who  were  previously  i^i  the 
hands  of  Chetties ;  whilst  evidence  placed  before  us  showed  that  in  one  district 
a  small  agricultural  bank  had  achieved  considerable  success. 

48.  There  is,  however,  one  striking  natural  deficiency  in  Burma  to  which  ^-^ck  of  coaL 
we  must  refer.  Although  the  country  has  not  been  fully  explored  by  geolo- 
o-ists  'it  seems  probable  that  it  contains  but  little  coal,  and  that  mostly  of 
poor  quality.  Por  fuel,  the^  local  industries  must  either  pay  the  high  price 
of  imported  coal,  burn  wood,  or  use  oil.  Wood  will  probably  come  into  more 
extended  use  in  future  through  more  economic  processes,  but  timber  has  a 
competing  value  in  other  ways.  The  existing  oil  fields  are  also  being  rapidly 
drained,  and  the  new  ones  that  have  been  tested,  show  no  signs  of  replacing 
the  three  main  fields  of  Yenangyaung,  Yenangyat  and  Singu.  Thus,  for  the 
future  Burma  must  look  to  the  greater  utilisation  of  water  power,  and  here,  as 
in  India  proper,  it  is  desirable-  to  organise  a  hydrpgraphic  survey,  so  as  to  be 
ready  to  meet  industrial  demands  of  the  future. 
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CHAPTER  III.  ^^' 

RAW  MATERIALS  FOR  INDUSTRIES.  , 

Agricultural  Products. 

49.  In  order  to  complete  this  general  picture   of  the  industrial  position  Agricultnral 
in  India,  it  is  necessary  to  give  a  brief  account  of  the  raw  materials  and  natural  i"^o*°cts  as  a 
facilities  available.  basis  lor  indns- 

>^  .  tries. 

Although  it  must  be  clearly  recognised  that  Indian  industries  are  now,  and 

ivill  be  in  future,  chiefly  based  on  the  agricultural  products  of  the  country,  we 
ifind  that,  important  and  valuable  as  these  are,  much  still  requires  to  be  done  for 
their   development.     The    extent   to  which  they  are  manufactured  whether 
for  exp^yt  or  internal  consumption,    instead  of  being  sent  out  of  the  country 
as  raw  materials,  can,  in  some  cases,  be  largely  increased  ;  and  the  Agricultural 
Department  will  find  great  opportunities  and  sometimes  an  urgent  necessity 
■of  improving  the  output    and   quality  of  many  Indian  crops.  In  the  case  of 
■cotton,  a  note  appended  to  this  report  (Appendix  B)  will  show  the  Indian  and 
^orld  position   of  this   crop.     The   quantity  of- short-staple  cotton  raised  is  Cotton, 
much  larger  than  is  necessary  to  supply  the  demand  of  the   ladian   mills,  and 
a  surplus  is  available  for  export,  which  foreign  countries  readily  take.     At  the 
■same  time  the  Indian  mill-owners  are  beginning  to  feel  that,  if  they  are  to  enjoy 
inappreciable  share  of  the   more  profitable  trade  in  finer  goods;,  more  long- 
staple  cotton  must  be  grown  in  this  country.     The  external  demand  is.  mainly     . 
for  raw  cotton  and  is    rendered  effective  by  the  imposition  of  tariffs  in  the 
impx)rting  countries,  which  has  severely  restricted  the  development  of  the  Indian 
export  trade  in  cotton  goods.     The  note  also  illustrates  strikingly  the  necessity 
for  further  botanical   research.    It  has  been  left  in,  its    draft  form,    as  it 
lias    already  been    seen  unofficially  by  the   Government  of  India,  by  whom 
it  was  used  to  Support   their  proposals  for  the   appoinment    of  the  Indian- 
€otton  Committe  of  1917-18. 

50.  Turning  to  sugarcane,  although  India  possesses  a  larger  acreage  under  Sugarcane. 
this  crop  than  any  other  country  in  the  world,  her  imports  of  sugar  have  grown 

in  recent  years  with  very  great  rapidity,  and,  before  the  war,  were  exceeded 
only  by  those  of  cotton  manufactures..  The  obstacles  in  the  way  of  increasing 
local  production  lie  mainly  in  the  poor  type  of  cane  and  the  inferior  cultural 
methods -in  the  principal  cane  areas,  the  United  Provinces,  Bihar,  Bengal  and 
ihe  Punjab ;  and  in  the  very  small  holdings  on  which  cane  is  grown,  with 
the  consequent  impossibility  of  securing  the  regular  supply  requisite  for  a 
modern  central  factory.     The  position  has  been  examined  in  a  separate  note 

{Appendix  C).  '  ,  . 

Cotton  has  recently  been  the  subject  of  attention  by  the  Government 
of  India,  owing  doubtless  to  its  importance  from  the  point  of  view  of  the 
woi^d  supply.  But  sugar  is  of  aMost  equal  interest  to  Indian  consumers, 
and  may,  we  have  shown,  prove  the  foundation  of  a  great  Indian  industry. 
We  think  that  the  facts  which  we  have  collected  regarding  these  .two 
crops,  though  they  include  nothing  that  is  not  already  well  known  to  students 
of  the  subject,  are  sufficient  to  prove  the  necessity  for  a  close  investigation  of 
Indian  industrial  crops,  arid  for  the  "creation  of  scientific  and  industrial 
departments  of  Government  fully  equipped  to  carry  on  such  work.  Rich  results 
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are  already  being  obtained  fi'om  the  work  of  the  Agricultural   Department  j. 
but  hitherto,  owing  to  the  lack    of  staff,  there  has  been  no   concentration  of 
effort  on  the  crops  which  afford  products  suitable  for    local  manufacture  and 
are,    therefore,  potential    creators  .of  wealth   for    other     classes    than  the- 
agriculturist. 


Fibre  crops  other 
than  cotton. 


51.  Among  fibre  drops,  in~  addition  to  cotton^   there  are  jute,  sawwhemp 
(Crotalaria  juncea),  Bimlipatam  jute  (Hibiscus  caunabinus)   and  various  other&- 
of  less  importance. ,  Jute  is  already  very  fully  exploited  from  an  industrial 
point  of  view,  though  many  possibilities  exist  of    the  improvement  of  the- 
crop  itself.    About  half  the  crop  is  manufactured  in  the  country,  enough  to- 
cover  its  internal  needs  many    times  over.     Of    the  other  fibre  crops,  there  is- 
•  little  or  no  oi'ganised  manufacture  in  India  at  all.    Although  these  are  far- 
less  important  than  jute  or  cotton,  they  have  in  some   cases  valuable  qualities,, 
and  can  be  made  into  articles  for  which  there  is  a  ready  demand.    There  are 
also  fibre  crops  such  as  sisal  herap,   flax  ,  and  rhea,  which,  though  S'uitable  for- 
India,  are  either  not  grown  in  the   country  at  all,   or  only  to  a  very  limited 
extent,  ■  and  some  of.  these,   such  as  flax,   are  required  for  manufactures  of" 
national  necessity. 

oa  seeds.  62.  Oil  seeds  are  extremely  important,  both  frona  the  agricultural  and  from 

the  export  point  of  view.    The  areas  covered  by  the  principal  oil  seeds  and  the- 
pre-wjir  value  of  exports  are  shown  bfelow. 


Crops; 


Castor  . 

Copra    . 

Cotton 

Groundnut 

Linseed 

Eape  arid  mustard' 

jJesamum 

Total  non-essential  oil  seeds 

*  Excluding  copra  and  cotton. 

A  very  large  proportion  of  the  produce  is  exported ;  much  of  the  balance  is- 
crushed  either  by  small  power  plants  or  in  country  bullock  naills,  the  latter  of 
which  are  very  inefficient  in  oil  extraction.     The  few  mills  of  more  modern  type- 
have  found  great  difficulty  in  marketing  their  cake  locally,  and  have  also,  iu 
some  cases,  made  serious  mistakes  in  their  technical  management  or,  business' 
arrangements,   in  the  absence  of  proper  advice.     Little  has  been  done  hitherto 
by  the  over-burdened  Agricultural  Department  to  improve  the  local  types  of  oil- 
producing  plants  or  to  investigate  the  conditions  under  which  the  oil  is  formed 
in  the  seeds.     The  methods  of  oil.  extraction  have  been  equally  neglected,  and 
we  recommend  that  this  important  matter  should  be  examined  by  the  experts 
who,  we  hope,  will  be  available  in  the  future.   We  recognise  that  the  success  of 
large-scale  mills  producing  oil  for  export  depends  not  only  on  the  skill  with 
which  they  are  worked  and  on  improvements  yet  to  be  effected  in  the  means  of' 
transport  (such  as  possibly  the  adoption  of  carriage  in  bulk),   but  on  an  even 
more  important^^actor— the   tariff  policy   which  may  be  pursued  in  India  and'" 
elsewhere.    The  proposals  that  we  are  making  to  provide  scientific  and  economic 
assistance   should  enable  increased  attention  to  be  paid  to  the  improvement  of ' 


Value 

Area  iri 

of 

000  acres. 

exports 

1913-14. 

Ks.  000. 

1913-14. 

Not  shown  sepaiately. 

2,05,00 

Bitto 

1,5&,06 

15,844 

2,12,51 

463 

4,88,14 

2,268 

6,68,71 

4,083 

4,47,37 

.  /      4,278 

2,70,43 

14,658* 

27,50,06 
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Indian  crops,  and  our  recommendations  regarding  the  provision  of  facilities 
for  the  purchase  of  machinery  and  plant  should  lead  to  a  great  development  in 
the  methods  of  preparing  them  for  the  market.  \ 

53.  In  the   case  of  hides,  it  is  a    well-known  fact  that  the   majority  Hides  and 
of  these  were  before  the  war  exported  to  Germany,  and  that  the  export  hide  mar-  leather- 
ket  of  Calcutta  was  entirely  in  the  hands  of  German  firms  or  firms  with  German 
^flfinities,  who  were  bouhd  by  trade  arrangements  to  sell  to  the  continent  through 
-a  ring  of  German  dealers  at  Hamburg  and  Bremen. 

In  Madras,  the  export  of  raw  hides  is  negligible,  but  large  quantities 
of  both  hides  and  skins  are  shipped  in  a  lightly-tanned  condition.  As  a  result 
-^of  the  measures  introduced  since  the  outbreak  of  war  to  stimulate  the  export  of 
'  East  India  kips,'  as  these  hides  are  called,  this  iiidustry  has  made  a  con- 
-siderable  advance.  In  Bombay,  there  are  a  few  tanneries  which  prepare  hides 
ior  shipment  in  a  similar  fashion.  In  addition  to  the  valuable  trade  in  ra^y 
iides  from  Calcutta,  large  quantities  were  also  exported  in  a  raw  state  through 
Karachi  and  Bangoon.  The^export  of  raw  skins  is  considerable  from  all  ports> 
-especially  from  Bombay,  Karachi  and  Calcutta. 

The  village  tanner  finds  that  the  continued  rise  in  prices  is  placing  local 
hides  to  an  increasing  extent  beyond  his  reach.  His  methods  are  in  any  case 
oxtremely  inefficient ;  he  has  been  justly  described  as  '  making  a  good  hide  into 
had  leather  ';  and  there  seems  little  hope  that  his  industry  can  or  will  ever  deserve 
to  be  saved.  The  organised  tanneries  vary  in  size  and  efficiency  from  large 
concerns  employing  upwards  of  2,000  hands  even  before  the  war,  to  the  numer- 
•ous  Indian-managed  tanneries,  the  smaller  of  which  employ  only  a  few  dozen 
men.  The  principal  difficulty  at  present  is  the  lack  of  organisation  and  expert 
-«kill. 

Chrome  tanning  so  far  has  made  comparatively  little  headway  ik  India, 
■chiefly  owipg  to  the  fact  that  its  processes  are  highly  technical,  requiring 
chemical  knowledge  and  an  elaborate  equipment  of  machinery.  Progress 
in  recent  years,  however,  especially  since  Ihe  outbreak  of  war,  has  been  more 
rapid,  and  considerable  quantities  of  special  ^  forms  of  chrome  leather,  for 
-which  the  Indian  hides  are  particularly  suitable,  have  found  a  ready  market  in 
iondon. 

Vegetable  tanning  materials-  of   good,  though  unequal,   quality  are  found 

in  most  parts  of  India.      The  two  chief  agents  used  hitherto  have  been  babul 

{Acacia  arabica)  and  avaram   (Cassia  auriculata)  bark.     Divi^ivi  (Caesalpinia 

■coriaria)  and  myrabolams  (Terminalia  chebula)     are  in  local  demand  and  are 

also  very,  largely  exported.    Mangrove  bark  is  available  in  Bengal  and  other 

places    along   the  sea-coastl   Numerous  other  trees  and  shrubs  are  also  used  in 

•different  par1;s  of  the  couniiry  by  village  tanners,  and  their  properties  are  now 

(1918)  being  systematically  .investigated  under  the  orders  of  the  Indian  Muni- 

;tioiis    Board.     "But    the  machinery  for  the   collection  of  vegetable '  tanning 

-agents  is  not  at  present  sufficient  to  produce  a  supply  adequate  to  the  largely 

increased  demands*  which  arose,  owing  to  war  conditions,  in  the  year  .  1916 

-and  onwards.     The  preparation  of  tannin  extracts   has  been  tried  from  time 

to    time,  and  generally  without    much    success,    but    the  conditions    under 

which  such  attempts  have  been  made  were  not  satisfactory,  and  should  not 

preclude  further  work  in  this  direction. 

5^.  Here,  again,  the  exclusion  of  the  question  of  tariffs  from  our  terms 
of  reference  renders  us  unable  to  recommend  any  complete  scheme  for 
dealing,  with  the  situation ;  but  we  are  decidedly  of  opinion  that  an  importanfr 
ifeature  of  any  such    scheme  must  be    the  extension  and  improvement    of 
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the  tanning  industry,  both  in  respect  of  the  lightly-tanned  hides  of  Madras- 
and  the  completely  tanned  and  curried  leathers  of  the  large  Indian  tanneries 
in  Oawnpore,  Bombay  and  elsewhere.  We  recognise  that,  among  other  initial 
difficulties,  this  industry  will  be  exposed  to  the  risk  of  organised  competi- 
tion from  hide  exporters.  It  must,  therefore,  in  any  case  be  established  on 
a  considerable  scale,  though  ft  will  be  impossible  for  India  to  tan  all  her 
own  hides  for  some  time  to  come.  We  also  recognise  that  India  will,  for 
an  even  longer  time,  be  unable  to  consume  all  the  leather  that  will  be 
produced  by  an  extension  of  the  industry  on  a  scale  sufficiently  large  to 
withstand  the  competition  of  exporters  of  hides,  while  tariff  bars  against 
the  importation  of.  leather  exist  in  many  foreign  countries  which,  admit 
hides  freely. 

In  view  of  the  importance  of  the  question,  we  have  prepared  a  separate 
note  (Appendix  D),  discussing  the  position  in  detail  and  embodying  certain- 
definite  proposals. 

Minerals. 

India's  mineral  55.  The   nature  and  extent  of  the  mineral  deposits  of  India  have  been 

resources.  systematically   examined  by  the  Geological  Survey  Department,   although^  it 

has  been  impossible  for  it,  with  limited  funds  for  establishment  and  prospecting 
equipment,  to-  carry  its  investigations,  except  in  very  special  cases,  to  a 
point  which  would  warrant  commercial  exploitation  without  further  detailed  , 
enquiry.  .The  mineral  deposits  of  the  country  are  sufficient  to  maintain 
most  of  the  so-called  '*  key  "  industries,  except  those  that  require  vanadium,, 
nickel  and  possibly  molybdenum. 

It  is     unnecessary  here    to  repeat  in  any  detail    information  which    is 
already    available    to    the  public  in  the  records  of    the    above    department. 
As  has  already  been  shown,  Indian    coal    is  very    unevenly    distributed  and 
generally  poor  in   quality.    The  deficiency    is   especially  noteworthy  in   the 
case  of  Madras  and  Bombay.     Iron  ore  is  found  in  many  parts  of  the   Indian, 
continent,  but  the  instances  in  which   ore  of   good    quality  exists    in   suitable 
proximity    to    satisfactory    coal  supplies    are    not   very     numerous,    though 
sufficient  in  all  probability    to  warrant  large    extensions    of    the    existing 
iron  and  steel  works.    A  rich  deposit  of  lead  and  zinc  ore  exists  in  the  Shan 
States   of  Burma,  but,  although  the  mine  is  in  active  operation,  no  attempt 
has  hitherto  been  made  to  smelt  the  latter  metal    in    India.     The    copper  ores 
of  Singhbhum,  a  district  of  Chota  Nagpur,  have  as  yet  scarcely  been  exploited,,- 
although  a  mine  has  been  developed  and  smelting  works  have  been    erected 
and  have  already  started  operations.     High-grade  chromite  is  produced  in  large 
quantities  in  Baluchistan.      The  bauxite  deposits  of  India,  the  best  and  largest 
of  which  are  found  in   the   Central  Provinces,    were  made  known  to  the- 
public  by  the  Geological  Survey  some  years  ago,   but  have  noT  yet  been    used 
as    a  source'  of  aluminium.      Manganese    ore  is    extracted    in    very    large- 
quantities  in  the  Central  Provinces,  and  to  a  less  exterft  in  Chota  Nagpur, 
Bombay,    Mysore   and  Madras.    At  present  it  is  mainly  exported  in  a    ra,w^ 
state  to  other  countries,  although  the  two  existing  iron  and  steel    conipanies- 
have,  since  the  war,  manufactured  considerable  quantities  of  ferro-manganese. 

South  Burma  is  one  of  the  richest  sources  -in  the  world  of  tuiigsten 
ores,  occurring  in  the  form  of  wolframite,  the  best  known  ore  of  this^ 
metal,  which  has  now  become  almost  indispensable  to  mechanical  engineer- 
ing as  an  ingredient  in  *'  high-speed "  steel.  Tin  is  also  found  there  and  ia 
other  parts  of  Lower  Burma,  and  successful  dredging   opeartions  are  carried- 
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on  in  Tavoy.  Ores  of  antimony  are  found  in  the  Shan  States,  in  Tenas- 
serim  and  in  Mysore,  but  none  of  these  has  yet  been  successfully  exploited. 

56.  India  also  takes  the  first  place  among  the   mica-producing  countries  Mica, 
of  the  world.      The    Bihar  mica  is  of  fhe  highest  grade  so  far  raised  in  large 
quantities.     The   mineral  was,  until  recently,  won  almost  entirely  by  small 
workings,  but   some  of  the  larger  firms  iaterested  are  now  beginning  to  apply 
more    scientific    methods.     Micanite    has   already  been  made  experimentally 

at  Kodarma,  and  works  will  probably  be  established  on  a  permanent  basis 
before  long ;  it  is  also  manufactured  in  the  East  Indian  Railway  workshops 
at  Jaraalpur. 

57.  Cement  works  have    been    started   at    Madras,    Bundi,    Porbandar  Cement  and 
and  Katni.     The  factories  are  equipped  with  plant  of  modern  design,   and  the  Po^^'^y* 
quality  of  the  cement  produced  is  officially   reported  to  be  satisfactory.     They 

are,  however,  only  able  to  meet  part  of  the  Indian  demand,  and  though  the 
cost  of  manufacture  is  believed  to  be  low,  the  price  of  this  commodity  to  the 
public  is  still  controlled  by  the  rates  at  which  it  can  be  imported.  A  suflBcient 
reduction  in  the  price  of  cement  would  lead  to  a  great  extension  of  its  usej 
especially  for  lining  irrigation  canals  and  channels  with  the  object  of 
preventing  waste  of  water. 

Experiments  in  the  suitability  of  various  clays  for  pottery  purposes  have 
recently  been  conducted  in  the  Bombay  School  of  Art  and  elsewhere,  with 
results  that  should  be  made  more  widely  known. 

,58.  Sand  and  lime  suitable  for  tlie  manufacture  of  glass  occur  in  many  ^flass. 
parts  of  India,  but  hitherto  only  partial  success  has  attended  the  ^working 
of  the  few  glass  factories  that  have  been  established,  while  failures  have 
been  frequent.  But  it  by  no  means  follows  that  glass  cannot  be  successfully 
made  ia  India.  "What  has  been  most  conspicuously  lacking  hitherto  has 
been  a  complete  and  systematic  investigation  into  the  economic  possi- 
bilities of  glass  making  in  the  different  parts  of  India,  including  the  price  of 
fuel  and  raw  material,  and  the  distance  and  extent  of  markets.  The 
prospects  and  position  of  the  gla'ss  industry  in  India  generally  form  the  subject 
of  a  separate  note  (Appendix  E),  which  clearly  demonstrates  the  necessity 
of  considering  not  only  the  economic  but  also  the  technical  side  of  a  new 
venture,  and  of  employing  a  ntimber  of  specialised  experts  before  taking  up 
a  complex  industry. 

59.  India.possessed  at  one  time  a  practical  monopoly  of  saltpetre,  which  Saltpetie. 
is  found  in  the  plains  of  Bihar,  the  United  Provinces  and  the  Punjab,  and 
extracted  and  refined  by  indigenous  methods.  Owing  to  its  occurrence  in 
admixture  with  salt,  its  preparation  has  hitherto  been  safeguarded  by  various 
excise  precautions,  which  are  alleged  to  have  weighed  heavily  on  the 
industry,  though  it  has  expanded  greatly  under  the  stimulus  of  increased 
prices  during  the  war.  Indian  saltpetre  had  previously  been  supplanted 
to  a  large  extent  by  the  potash  mines  of  Germany  and  the  nitrate  deposits 
of  Chili.  A  separate  note  on  this  industry  also  (Appendix  E)  is  attached 
to  this  report. 

Forests-. 

60   The  area  of  forests  under  the  control  of    the    Forest  Department  in  The  extent 
1915-16    was   249,000   square  mUes.   of    which    99,205    square    niiles    were  ^J^^^^J^^^^^^ 
reserved.    The  total  outturn  was  286  million  cubic  feet  of  timber  and  fuel,  ^^nj  jQjggtg. 
and  minor  produce  valued  at  Ks.  116  lakhs;    of  these  179  million  cubic 
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feet  and  Rs.  88  lakhs  worth  of  minor  produce  came  from  the  reserved  forests. 
This  ^ives  a  yield  per  square  mile  of  1,149  cubic  feet  of  timber  and  fuel, 
and  minor  produce  valued  at  Us.  47  from  all  classes  of  forest ;  and  a  corre- 
sponding yield  of  1,809  cubic  feet  and  Es.  90  worth  respectively  from 
reserved  forests  only.  Eor  the  forest  produce  of  Native  States,  no  complete 
figures  exist.  India  imported  96,000  tons  of  timber  valued  at  Es.  74  '  lakhs  in 
1913-14,  the  last  year  before  the  war.  In  spite  of  freight  difficulties,  there 
has  not  been  much  relative  decline  under  this  head  during  the  war  years,  a 
fact  which  shows  the  necessity  to  India,  under  present  conditions,  of  these 
imports.  Against  this  (according  to  iStatement  No.  XV  of  the  Statistics  relating 
to  Forest  Administration)  the  exports  of  forest  produce  in  the  same  year 
were  valued  at  Es.  454  lakhs.  The  largest  items  of  this  total,  viz.,  caoutchouc 
(Es.  79  lakhs)  and  lac  (Rs.  196  lakhs)  are  by  no  means  Exclusively,  or  in  the 
former  case  even  chiefly,  derived  from  Government  forests ;  the  principal 
export  which  can  be  assigned  wholly  or  mainly  to  this  source  was  teak,  valued 
at  Es.  78  lakhs.    The  value  of  other  timbers  (excluding  sandalwood)   was  only 

Es.  7  lakhs. 

• 

The  following  figures  illustrate  the  financial  aspect  of  forest  manage- 
ment. In  addition  to  forest  produce  removed  free  or  at  reduced  rates,  valued 
at  Es.  85  lakhs,  the  total  receipts  of  the  Forest  Department  for  the  year 
1915-16  amounted  to  Es.  810  lakhs,  and  the  expenditure  to  Es.  178  lakhs, 
yielding  a  surplus  income  of  Es.  132  lakhs.  The  expenditure  on  roads 
and  buildings  was  just  under  Es.  12  lakhs,  though  in  the  last  year  of  peace 
it  amounted  to  Es.  18  lakhs.  To  these  figures  should,  presumably,  be 
added  a  share  of  the  cost  of  the  super visilig  staff  shown  under  tlie  head  of 
administration ;  but,  on  the  other  hand,  a  large  amount  of  the  .expenditure 
must  presumably  have  been  on  account  of  maintenance  of  existing  works. 
The  importance  of  these  figures  arises  from  the  strong  evidence  received 
by  us  in  many  provinces  of  the  inadequacy '  of  the  forest  staff  -^f or  the 
work  of  exploitation  and  commercial  development,  espe'^cially  in  the  higher 
grades,  and  of  the  urgent  need  for  improved  forest  communications.  The 
expenditure  on  the  Imperial  Forest  College  and  Central  Research  Institute 
was  only  Es.  2-87  lakhs,  much  of  which  was,  moreover,  incurred  in  the  training 
of  recruits  for  the  department. 

61.  As  the  above  figures  will  have  shown,  the  national  forest  estate  is  of 
vast  extent  and  value ;  but  a  scrutiny  of  the  output  per  square  mile  proves 
that  its  actual  yield  has  hitherto  lagged  far  behind  its  possibilities,  and  is,  in 
most  areas,  greatly  in  defect  of  what  the  natural  increment  must  be.  The 
chief  needs  of  the  Forest  Department  are  undoubtedly  the  development  of 
transport  facilities ;  the  exploitation  of  the  forests  on  more  commercial  lines ; 
and  the  extension  of  research  and  experimental  work^  which  should,  when 
necessary,  be  carried  out  on  a  larger  scale  and  under  commercial  conditions. 
All  these  deficiencies  point  to  the  necessity  for  more  staff. 

Turning  first  to  the  question  of  communications,  we  find  that  those 
portions  of  the  forest  estate  which  are  favourably  situated  for  export,  for 
industrial  exploitation  or  for  the  very  important  agricultural  demand,  have  been 
utilised  fully,  sometimes  too  fully,  but  generally,  in  the  absence  of  a 
proper  system  of  transport,  not  on  the  most  economical  lines.  The  same  lack 
of  transport  facilities  leaves  valuable  and  extensive  areas  of  forest,  especially 
in  Burma,  in  Assam,  in  the  Himalayas  and  in  the  hilly  tracts  of  the  west 
coast,  very  largely  unexploited,  while  quantities  of  timber  are  imported  by  sea 
from  distant  countries.  The  difficulties  of  transport  in  these  forests,  remote 
from  commercial  centres,  are  great,    Many  valuable  timbers  do  not  float,  while 
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water  carriage  of  those  that  do   is  rendered  difficult  by  the  intermittent  nature 
of  the  streams  in  many  parts ;  or  by  obstructions  in  the  hill  sections  of  rivers 
with  a   perennial  water    supply.      In   most  forest  areas,  railways,  ropeways 
and  tramways  are  non-existent,   whilst  even  passable-  cart  roads  are  often 
wanting.     Difficulties  of  these  kinds  ha\'e,  however,  been  successfully  overcome 
in  other  countries,  and  we  see  no  reason  why  they  should  not  be  conquered  in 
India  also.     We  understand  that,  to  deal  with  special  problems  of  this  nature, 
the  Government  of  India  are  contemplating  the  recruitment  of  a  number  of 
forest  engineers  from  countries  where  forest  engineering  is  practised  on  a  large 
scale,  and    have  held  that  ordinary  work  such  as  the  construction  of  roads, , 
buildings  and  simple  tramways  can  be  carried   out  by  the  forest  staff,   with 
such  asststance  as  may  be  necessary  from  the  local  Public  Works  officers.  To  the 
first  of  these  propositions,   as  a  temporary   measure,    we  desire  to  lend  our 
hearty- support ;  but  as  regards  the  second,  we  consider  that  the  heavy  routine 
duties  of  the  existing  superior  forest  staff,  in  connection   with  the   conservancy 
and  improvement  of  the  forests  and  the  exploitation  of   their  produce,  render  it 
impossible   as   a  rule  for   such   officers  to  devote   time   to    the    question  of 
transport  facilities.     It  would  be   more  Economical  to   employ   a  full  staff  of 
forest   engineers,  in  which  experts  in  special  forms  of  forest  engineering  would 
eventually  be  included,  graded  in  such  a  way  as  to  make  the  prospects   of  such 
a  separate  branch  of  the  Forest  Service  in  itself  sufficiently  attractive.     We 
propose  below  that  the  extraction  of  some   classes    of  forest  produce   should 
be  undertaken  through  the  agency  of  this  staff. 

62.  Another  important  deficiency  to  which  we  desire  to  draw  attention  is 
the  absence  of  information  of  commercial  value  regarding  the  products   of  the 
forests  and    of  commercial  methods  in    rendering '  them  available  for    indus- 
trialists.    We  would  refer  specially  .to  the     advantages   which   would    arise 
from  putting  the  timber  on  the  market  as  far  as  possible  in    the  form   of 
standard  scantlings.      In   certain  cases,   especially  in   Burma,  the  exploitation 
of  timbers  has  been  handed  over  to  private  agency  on  long  leases :  the  Forest 
Department  claims  that  such  an  arrangement  is  pecuniarily  disadvantageous 
to  Government,  and  there  is  evidence-  to  show  that  private  firms  are  unwilling 
to  remove  or  unable  to  find  a  market  for  the  less  known  timbers  which  are 
usually    too    heavy    to  float.     We  consider    that  Government    should    have  • 
at  its   disposal  a  staff  which   will  enable  it  to  play    a'^more    direct  part  than 
hitherto    in  the  exploitation  of  its  own  forest  estate,  in  order  to  obtain   a 
laro-er  share  in  the    yield  thereof  and  to  ensure  a  fuller  use  of  the  many 
valuable  species  hitherto  untouched.  The  members  of  this  staff  need  not  be 
trained  silviculturists ;    they  would  be  generally  guided  in  their  selection    of 
timber  for  removal  by  the  direction  of  highly  qualified  officers  of  the  regular 
forest  staff,  under  whose  orders  they  would  work.    They  should  be  capable  of 
judging  whether  a  particular  tree  is  in  a  condition  that  will  repay  exploitation ; 
but  for  the  rest,  their  work  in  organising  the  removal  of  timber  would  be  a 
form   of  engineering,  and  would  bring  them  into  intimate  touch  with  transport 
questions.    I'hey  might  thus  suitably  form  part  of  the  service  o^  forest  engineers 
which  we  have  just  proposed..     They   would  not  be  directly  concerned  with  the 
selling  price  or  the  marketing  of  timber,  matters  which  would  be  dealt  with  by 
selected  forest  officers  on  lines  suggested  by  us  below.    It  will,  of  course,  be 
understood  that  the  employment  of  special  men  for  the  collection  and  removal^ 
of  forest  T>roduce  will  only  be  necessary  in  certain  special  cases,  where  the 
value  of  the  timber  and  the  difficulties  in  the   way  of  its  extraction  warrant 
such  a  course.   Due  provision    should  be  made  for   the  future   training  of 
Indians  in  this  country  as  forest  engineers  for  ordinary  and  for  special  classes 
of  work.  - 
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I'imber  removed  tinder  Government  agency,  otherwise  than  to  fill  definite 
orders  or  for  local  consumption,  will  require,  especially  in  the  case  of  the 
less  known  species,  special  arrangements  to  bring  it  to  the  notice  of  consumers 
and  render  it  available  for  them.  The  officers  controlling  dep6ts  established 
for  this  purpose  should-  be  selected  for  their  commercial  aptitude,  and  should 
keep  in  ^ose  touch  with  the  various  Departments  of  Industries  and  thrfiugh 
them  with  consumers. 

63.  In  respect  of  the  third  requirement  of  the  department,  research 
and  experimental  work,  we  consider  that  the  equipment  of  the-Forest  Eesearch 
Institute  at  Dehra  Dun  is  wholly  insufficient.  We  observe  that  the  Inspector- 
Greneral  of  Forests  is  of  opinion  that  the  staff  should  include  (1)  a  wood 
technologist,  (2)  ai  pulp  expert,  (3)  a  tan  and  dye  expert,,  (4)  a  minor  produce 
expert,  to  be  employed  on  research  work  only.  "We  agree  generally  with 
these  suggestions,  so  far  as  they  go,  and  we  propose  in  Chapter  IX  a  scheme  in 
accordance  with  which  suitable  specialists  will  be  available  for  research  in 
these  subjects.  Something  more  is,  however,  needed ;  there  is  a  very  masrked 
absence  of  a  practical  link  between  the  work  of  the  laboratory  experts  at  the 
Forest  Eesearch  Institute  and  the  development  of  successful  commercial  under- 
takings. A  forest  economist  was  appointed  to  supply  this  link,  but  the  difficulties 
of  the  position  and  the  variety  and  extent  of  the  duties  which  have  fallen  to  the 
lot  of  this  officer  were  at  the  outset  inadequately  estimated.  At  present  he  has 
only  one  assistant  and  has  to  share  with  the  other  research  officers  the 
services  of  a  single  chemist.  The  Forest  Economist  is  expected  not  only  to 
have  a  basic  knowledge  of  forestry,  but  to  know  enough  of  the  chemical,  drug, 
oil  and  other  trades  to  give  adequate  answers  to  all  sorts  of  miscellaneous 
enquiries,  as  well  as  to  detect  and  follow  up  promising  raw  materials.  The 
present  arrangement  by  which  a  single  officer  is  detached  for  a  task  that  requires 
the  knowledge  of  a  dozen  specialists,  is  not  only'u-nfair  to  the  individual  but 
eminently  unsatisfactory  to  the  department, 

64.  Several  instances  have  been  brought  to  our  notice  illustrating  the 
possibilities  of  the  commercial  development  of  various  descriptions  Of  forest 
produce  on  new  lines;  and  the  failures  and  successes  recorded  seem,  in 
our  opinion,  to  point  clearly  to  the  correct  solution.  We  will  first  therefore 
briefly  describe  them  .and  then  formulate  our  proposals. 

The  Bulletins  of  the  Forest  Department  are  often  of  great  value,  but  one 
issued  some  years  ago  regarding  the  suitability  of  Indian  'timbers  for  match 
making  has  been  cited  feelingly  by  several  witnesses^  as  an  example  of  the 
danger  of  recommendations  based  upon  incomplete  enquiries,  especially  in 
the  absence  of  data  obtained  from  actual  practical  experience. 

Some  preliminary  work  has  apparently  been  done  in  connection  with  the 
antiseptic  treatment  of  timber.  But  we  believe  that  this  has.  not  been  carried 
out  on  a  scale  and  under  conditions  that  will  give  results  on  which  action  can 
be  taken  commercially. 

Very  definite  recommendations  have  been  made  as  to  the  suitability  of 
bamboos  for  the  manufacture  of  paper  pulp,  and  excellent  paper  has  been  made 
from  such  pulp ;  but  even  before  the  war,  business  men  were  obviously 
reluctant  to#develope  the  concessions  that  they  had  obtained.  So  far  as  can  be 
ascertained,  the  reasons  for  this  hesitation  were  the  lack  of  adequate  informa- 
tion regarding  the  cost  of  transport  of  the  raw  material  and  doubt  as "  to  the 
capital  outlay  necessary  on  plant  and  machinery,  coupled  with  uncertainty  as 
to  the  cost  and  quantity  of  the  chemicals  required  in  the  manufacturing 
processes.    Finally,  there  was  a  fear  lest  the  infant    iindertaking  might-  be 
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cruslied  by  the  dumping  of  wood  pulp  from  Scandinayia  oi.'  Korth  America, 
and  there  was  the  knowledge  that  Japtinese  experiments  in  this  direction  had 
not  proved  successful.  The  position  of  paper  pulp  ia  India  after  the  war  will 
Undouhtedly  depend  very  largely  upon  the  manufacturing  conditions  in  other 
countries,  upon  fiscal  regulations  and  upon  the  cost  of  transport  overseas.  It 
would  appear,  therefore,  if  _the  above  line  of  argument  is  correct,  that  we  have 
here  a  good  case  for  a  Government  pioneer  factory.  It  might  or  might  not 
prove  commercially  successful ;  but  it  would  certainly,  if  properly  managed, 
provide  adequate  data  to  determine  the  commercial  possibilities  of  the  bamboo 
as  a  source  of  paper  pulp,  when  normal  conditions  are  re-established. 

The  history  of  the  attempts  to  establish  wood  distillation  in  India  also  indi- 
cates^  the  desirability  of  an  organisation  for  commercial  experiment,  such  as  is 
now  under  discussion.  The  subject  was  independently  taken  up  by  the  Director 
of  Industries  in  Madras  and  by  the  Superintendent  of  the  Government 
Cord-ite  Factory  at  Aruvankadu.  Later  on,  these  two  officers  co-operated ;  but 
their  proposals  were  generally  viewed  by  the  Forest  Department  with  mis- 
giving, and  no  useful  assistance  was  rendered.  The  subject  of  wood  distillation 
has  been  treated  throughout  as  a  matter  of  academic  interest  rather  than  as 
one  of  vital  importance.  The  result  has  been  that  India  has  failed  to 
establish  an  industry  which,  at  the  present  time,  would  have  been  of  the 
greatest  national  value. 

We  see,  therefore,  that  some  link  is  needed  between  the  research  officers 
and  the  commercial  public,  to  create  confidence  among  the  latter  in  the  results 
obtained  by  the  work  of  the  former.  The  type  of  mind  best  qualified  to  un- 
dertake scientifiQ  research  is  probably  the  least  adapted  to  deal  with  commercial 
matters. 

65.  Instances  of  the  correct  method  of  dealing  with  problems  of  this  sort,  Success  of 
however,  are   not   wanting,   and  in  two   cases  at  any  rate  success  has  been  ®°"?°*  "methods 
achieved,  though  here  too  their  history  confirms   us  in   our  views  as  to  the 

necessity  for  close  co-operation  between  th«  preliminary  scientific  research 
and  the  subsequent  commercial  development. 

The  beginnings  of  the  present  resin  factory  at  Bhowali  in  the  United  Pro- 
vinces, date  back  some  27  years.  We  understand  that  it  received  assistance  in 
its  later  stages  from  the  Research  Institute ;  but  originally  in  the  absence  of  jyiy 
officer  with  an  expert  knowledge  of  turpentine  distillation,  it  was  developed  on  a 
system  of  trial  and  error,  with  consequent  waste  of  money,  and  is  even  now  far 
from  satisfactory.  On  the  other  hand,  the  factory  at  Jallo,  near  Lahore,  has 
attained  a  much  greater  degree  of  success  in  a  far  shorter  time,  not  so  much 
from  any  help  it  derived  from  the  experience  of  the  Bhowali  faetory,  as 
because  the  officer  who  was  to  design  and  work  it  was  given  the  opportunity 
of  acquiring  expert  knowledge  of  turpentine  distillation  under  commercial 
conditions  in  oth«r  countries. 

Before  leaving  this  subject,  we  desire  incidentally  to  draw  attention  to  tbe 
fact  that  both  the  turpentine  and  the  rosin  produced  at  these  factories  differ 
in  chemical  constitution  from  the  corresponding  substances  produced  elsewhere, 
and  to  the  opportunities  presented  by  this  fact  for  a  fresh  series  of  researches 
to  discover  the  precise  nature  pf  these  differences,  and  whether  these  may  not 
perhaps  indicate  the  existence  in  the  Indian  products  of  substances  of  special 
commercial  value.  The  continuance  of  research  in  such  cases  is  most  desirable, 
not  only  in  the  hope  of  fresh  discoveries,  but  in  order  to  forestall  possible  com- 
petition. 

66.  Reference  may  also  be  made  appropriately  to  the  success  achieved  in 
the  distillation  of  sandalwood  oil  by  the  Mysore  Government.     In  this  case,  the 
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M'ork  was  initiated  by  the   State   Department  of  Industries   consequent  upon 
the  dislocation   of  the   trade  in  sandalwood,   which  ensued  soon   after  the 
outbreak  of  war.    The  preliminary  investigations   were  made  by  the  Director 
of  Industries  with  the  assistance  of  the  stafE  of  the  Applied  Chemistry  Depart- 
ment of  the  Indian  Institute  of  Science.   It  was  necessary  to  get  results  quickly, 
and  the  resources  of  both  the  State  Department  and  the  Institute  of   Science 
were  concentrated  on  the   problems  which  arose.     Subsequent  developments, 
due  to  the  prolongation  of  the  war  and  the  enormous   rise  in   the  cost  of  trans- 
port overseas,    have  rendered  this. venture,  for  a  time  at  any  rate,   extraordina- 
rily profitable.    It  is  understood  that  sandalwood  distillation  was  also  under 
enquiry  in   the  Eorest  Research  Institute,  as  the  matter  is   of  considerable  in- 
terest to  the  Forest  Departments  of  both  Madras  and  Coorg ;  but  the  Economic 
Branch  of  the  Institute  was   ill-equipped  to  undertake  the  preliminary  inves- 
tigations, and  was  further  not  in  a  position  to  carry  them  out  on  the  scale  neces- 
sary to  create  confidence  and  so  warrant  an  investment  of  either  public  money 
or  private  funds  in  the  establishment  of  the  industry. 

The  Forest  Department  has  considered  the  possibility  of  utilising  tan  stuffs, 
and  the  Inspector-General  proposes  the  appointment  of  an  expert  for  tans  and 
dyes.  Work  is,  however,  already  going  on  in  connection  with  tJie  organisation 
for  improving  the  tanning  industry  under  the  Indian  Munitions  Board,  for 
the  preparation  and  testing  of  tannin  extracts  on  a  commercial  scale  ;  and  this 
close  connection  between  the  laboratory  and  the  tannery  seems  to  be  the  correct 
method  of  tackling  the  problem. 

Conclusions.  67.  Although  there  is  much  that  can  be   done  by  the  Forest  Research  In- 

stitute in  discovering  possible  products  of  value,  in  obtaining  and  disseminating 
information  regarding  their  distribution  and  quality,  and  in  testing  them  in  the 
laboratory,  it  seends  clear  that  an  organisation  of  a  different  nature  is  required 
to  ascertain  the  results  of  treating  them  under  commercial  conditions.  It  is 
not  necessary  that  this  organisation  should  be  attached  to  the  Research  Insti- 
tute or  even  in  all  cases  be  managed  by  the  Forest  Department,  so  long  as  the  . 
necessary  touch  can  be  maintained.  It  Is  here,  we  consider,  that  Departments 
of  Industries  will  be  able  to  co-operate  with  the  Forest  Department,  either-by 
establishing  pioneer  factories,  or,  where  these  are  not  necessary,  in  placing  the 
data  obtained  by  the  research  officer  before  the  industrialist  in  a  way  which 
will  elicit'  his  support.  In  other  cases,  the  suggestions  put  forward  by  the 
Forest  Research  Institute  might  be  taken  up  by  other  suitable  departments  or 
by  private  agency  direct. 

Necessity  oi  plan-         68.  Ther^  are  certain  special  industries  such  as  the  manufacture  of  pencils, 
tations.  matches,  tea  boxes,  both  ordinary  and  three-ply,  and  packing  cases,  which  require 

a  continuous  supply  of  suitable  timber  within  a  reasonable  distance  from  the 
factories,  this  distance  depending  on  the  method  of  transport.  As  the  species 
suitable  for  these  industries  do  not  as  a  rule  occur  gregariously,  their  concentra- 
tion in  plantations  is  strongly  to  be  recommended.  We  understand  that  the 
Forest  Silviculturist  and  local  officers  are  engaged  in  studying  the  habits  of 
these  species,  and  that  the  formation  of  such  plantations  has  been  commenced 
in  Bengal  and  Assam.  Similar  measures  have  been  very  effective  in  the  case 
of  fuel  "plantations  of  casuarina  on  the  east  coast  and  elsewhere  in  Madras, 
where  the  example  hasjbeen  largely  followed  by  private  enterprise.  We  have 
dealt  further  with  a  particular  aspect  of  this  subject  in  Chapter  VI,  whero  we 
discuss  the-  various  sources  from  which  power  can  be  provided  for  industrial 
purposes. 
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Fisheries- 

69,  Striking  evidence  was  also  put  before  us  regarding  the  immense  future  Indian  fisheries 
which  awaits  a  more  active  development  of  Indian  fisheries.  It  has  been  abund-  ^^^  *J^^^'  develop- 
antly  demonstrated  by  the  few  investigations  that  have  hitherto  been  conducted 
in  Madras  and  Bengal  into  the  possibilities  of  deep-sea  fisheries,  bytrawling^ 
netting  or  line  fishing,  that  a  very  large  supply  of  food  can  be  obtained  from 
this  source.  The  dearness  and  irregular  supply  of  fish  in  many  cities  and  towns 
within  a  reasonable  distance  from  the  coast  is  a  subject  of  general  complaint. 
The  fishermen  are  usually  men  of  low  caste,  igndi-ant,  idle  and  uneducated,  with 
a  low  standard  of  comfort.  They  are  mercilessly  exploited  by  middlemen^ 
whose  exactions  lessen  the  supply  of  fisl\  ^nd  add  greatly  to  its  cost.  In  inland 
waters,  various  causes,  such  as  the  use  of  certain  types  of  nets  and  fish  traps,  and 
the  destruction  of  fish  by  the  periodical  emptying  of  irrigation  channels,  have 
had  a  most  injurious  effect  on  both  the  quantity  and  the  quality  obtainable. 

70.  The  Madras  Fisheries  Department  has  shown  that  much  can  be  done  to  Work  of  Madras 
improve  the  methods  of  sea  fishermen  in  drying  fish  and»preparing  fish  oil  and  ^^^'^f"®®  ^®P^^*" 
fish  manure.     As  a  result  of  its  exertions,  some   250  small  fish-oil  factories-  have  "^®"''* 

been  established  along  the  coast,  mainly  by  the  fishermen  themselves ;  and  still 
further  improvements  in  the  preparation  of  the  oil  have  been  worked  out  by 
Sir  E.  Nicholson,  the  Honorary  Director.  ■  The  possibility  of  preparing  tinned  and 
cured  fish  t)f  high  quality  has  been  amply  demonstrated  on  a  commercial  scale.' 
Co-operative  societies  have  been  started^  among  fishermen,  and  seem  likely  in 
course  of  time  to  prove  both  successful  in  themselves  and  valuable  in  develop- 
ing a  sense  of  self-'i-espect  and  a  higher  standard  of  comfort  among  their  mem- 
bers. Much  experimental  work  has  also  been  done  in  connection  with  the 
stocking  of  tanks,  rivers  and  canals  with  fresh-water  fish,  and  the  cultivation  of 
certain  species  in  lagoon  waters  offers  very  promising  prospects.  We  think 
that  the  Fisheries  Department  '^deserves  even  fuller  support  from  Government, 
especially  in  the  further  development  of  deep-sea  fishing.  The  capture,  preserva- 
tion and  transport  of  deep-sea  fish  require  investigation  and  demonstration  on  a 
commercial  scale.  An  organisation  for  the  marketing  of  the"  fish  will  also  have 
to  be  provided.  Owing  to  the  present  uncertainty  of  the  results  and  thevari. 
ous  difficulties  interposed  by  the  strong  position  of  middlemen,  the  absence 
of  refrio-erating  storage  and  other  causes,  there  are  many  obstacles  to  overcome, 
and  private  enterprise  is  not  likely  to  enter  this  field,  until  Government  has  fully 
shown  the  possibilities  of  the  industry  and  expert  employes  are  available.  The 
only  attempt  of  which  we  heard  to  establish  a  private  industry  in  fish  on 
modern  lines  in  tliis  province,  met  with  disaster  owing  to  ignorance  of  local 
conditions,  arid  the  example  is  likely  to  prove  deterrent  unless  Government  leads 
the  way. 

The  superior  staff  of  the  Madras  Department  consisted  in  1917,  in  addition  to 
the  Honorary  Director,  of  two  Europeans,  the  marine  and  piscicultural  ex- 
perts, and  three  Indians,  an  oil  and  soap  chemist,  an  assistant  to  the  piscicultural 
expert  and  an  Assistant  Director,  a  highly  educated  Indian  gentleman,  himself 
of  the  fisherman  caste,  with  European  Scientific  training.  The  extension  of  the 
operationsof  the  department  will,  it  may  be  expected,  lead  to  the  training  of  a 
number  of  additional  experts,  whom  private  companies,  when  formed,  will  no 
doubt  be  glad  to  engage.  The  total  expenditure  on  the  department  in  1915-16 
was  Es.  1,83,000,  against  receipts  of  Rs.  1,35,000 ;  the  bulk  of  the  latter,  how- 
ever, were  payments  in  respect  of  certain  fishing  rights  which  the  department 

administers. 

71.  The  Bengal  Department  ol  Eisheries,  which  was  till  recently  under  ihe  Fisheries  in  other 
uontrol'of  the  Director  of  Agriculture,  has  at  its  disposal  an  amount  less  than  provinces. 


a  quarter  of  that  expended  in  Madras,  and  employs  only  a  European  pisoicultu- 
ral  expert  and  two  Indians.    The  work  of  the  department  has  hitherto  consisted 
mainly  of  a  general  enquiry  into  the  conditions  of  fish  life  and  fisheries  in  Bengal 
and  Bihar  and  Orissa;  a  few  co-operative  credit  societies  have  heen  started,  and 
various  special  enquiries  have  been  made :  but  the  impression  left  on  the   Com- 
mission was  that  the  department  was  seriously  in  need  of  staff  and  funds,  and 
that  little  satisfactory  progress  was  likely  on  existing  lines.     There  is  no  reason 
to  believe  that  the  possibilities  in  Bengal  waters  are  in  any  way  inferior  to  those 
which  the  Madras  department  has  shown  to  exist ;  but  in  Bengal,  as  in  Madras, 
the  fishing  industry  is  carried  oh  under  very  bad  conditions.     Organised  private 
enterprise  has  not  so  far  taken  up   the  industry  with  any  success,  and    the 
department  appears  to  be  out  of  touch  with  what  little  exists.     We  are  very 
decidedly  of   opinion  that  the  development  of  fisheries  in  Bengal  should  be 
taken  up    fully    and  energetically,   and   that   the  executive   stafE    of  the 
department  should  be  considerably  improved  and  strengthened. 

We  may  remark  that  the  Bombay  and  Burma  Governments  do  not  possess 
any  Departments  of  Fisheries ;  and  we  would  suggest  that  they  might  well  con- 
sider the  desirability  of  establishing  them.  The  latter  Government  in  particu- 
lar draws  a  revenue  of  some  Es.  30  lakhs  from  fisheries^ 

Conclusions. '  72.  We  see  no  necessity  at  this  stage  to  propose  the  creation  of  an  imperial 

Department  of  Fisheries,  but  tvp  think  that  the  proposals  that  we  are  making 
regarding  the  organisation  of  scientific  services  will  have  a  most  important " 
bearing  on  the  improvement"  of  fisheries  in  India.  To  furnish  each  of  the  larger 
provinces  with  the  necessary  complement  of  scientists  would  involve,  undue 
expense,  and  an  incomplete  equipment  would  be  useless ;  moreover,  there 
are  several  large  river  systems  which  extend  into  two  or  more  provinces,  and 
the  fish  which  frequent  them  cannot  be  studied  satisfactorily  by  a  purely  pro- 
vincial organisation. 

We  therefore  recommend  that  the  iSoological  Survey  be  strengthened 
by  the  addition  of  scienHflc  ichthyologists  who  would  work  in  close  touch 
with,  and  would  occasionally  be  lent  to,  provincial  departments.  In  this  way 
they  would  soon  accumulate  a  store  of  knowledge  regarding  the  life  histories 
and  habits  of  Indian  fish,  in  the  absence  of  which  much  of  the  work  hitherto 
done  has  been,  and  must  remain,  ineffective. 
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CHAPTER  IV. 


INDUSTRIAL  DEFICIENCIES  OF  INDIA. 


73.  The  sketch  of  Indian  industrial  conditions   outlined  in  the  preceding  Incompleteness 
chapters  would  be   misleading,  unless    we  drew   attention  to  the  extraordinary  of  India's 
extent  to   which  the    country,  with    its   great    industrial  possibilities  and  re-  i"^'?strial 
quirements,  is  dependent  upon  outside  sources  of  supply  for  the  raw  materials  *^"'^'"®°  • 
and  manufactured  articles    necessary  in  the  daily   life  of  a  modern   civilised 
community.      The    existence     of    these    deficiencies    is    prominently    before 
industrialists    and    consumers    alike  at    the   present    moment,     and    before 
presenting  a  list  of  them,  we  may  briefly  discuss  their  causes. 

74.  The  basis    of  modern    organised  industries  in  those  countries  where  Causes  o! 
they  made  their  first    appearance,   was  the  manufacture  of  cast  and   wrought  deficiencies 
iron.  The  invention  of  the  steam  engine  created  the  necessity  for  machine  tools, 

to  produce  parts  which  would  fit  with  sufficient  accuracy  to  give  smooth  and 
efficient  working.  The  existence  of  machine  tools  greatly  facilitated  the 
manufacture  of  standardised  parts  in  large  quantities,  which  were  in  demand 
for  the  mechanical  processes  required  in  textile  and  other  similar  industries. 
These  large-scale  manufactures  increased  the  demand  for  industrial  chemicals. 

But  the  course  of  industrial  development  in  India  has  followed  very 
different  lines.  The  political  and  economic  conditions  of  India  in  the  past  have 
created  a  large  export'  and  import  trade ;  and  this  trade  has  brought  about, 
the ,  present  industrial  position.  A  large  railway  system  and  such  other 
mechanical  facilities  as  were  necessary  for  the  preparation  and  transport  of 
produce  for  export  have  been  brought  into  existence,  but,  in  the  absence  of 
an  existing  iron  and  steel  industry,  with  imported  appliances.  The  great 
textile  industries  similarly  rely  almost  entirely  on  imported  plant .  and  spares: 
The  obvious  need  of  having  repairs  done  on  the  spot  has  led  to  the  establish- 
ment of  numerous  engineering  shops,  without  any  corresponding  equipment 
for  actual  manufacture. 

75.  jin  examination  of  the    present  position  of  the  Indian  iron  and  steel  The  Indian  iron 
industry  will  show  how  the    deficiency  in  this    all-important  industrial  factor  f^°^  ®*®®^ 

has  affected  the  general  situation. 

Pig  iron  has  been  continuously  produced  in  India  since  1875,  but  it  was 
only  in  1914  that  the  steel  industry  was  established  on  a  firm  basis  ;  and 
since  the  outbreak  of  war,  the  capacity  of  the  plant  has  been  strained  to  the 
utmost  to  meet  urgent  military  demands.  There  has,  therefore,  been  no 
opportunity  as  yet  to  gauge  the  results  which  must  inevitably  follow  this 
important  industrial  advance,  made  at  an  extraordinarily  opportune  moment 
for  India. 

The  iinports  of  iron  and  steel  in  1913-14,  including  galvanised  iron,  tin 
plates,  steel  sheets  and  plates,  constructional  iron  work  and  railway  plant, 
amounted  to  over  1,250,000  tons  valued  at  25  crores  of  rupees.  In  addition 
to  these,  there  were  large  imports  of  manufactm-ed  iron  and  steel  in  the  form 
of  machinery  and  millwork,  mot(^-  cars  and  under  other  heads.  The  total 
capacity  of  the  two  large  Indian  iron  works  is  only  a  fraction  of  the  total 
amount  imported,  and  only  simple  forms  of  steel,  such  as  rails  and  other  rolled 
sections,  are  produced.    The  war  has  given  a  stimulus  to  extension,  and  the 
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Imports  of 
machinery. 


schemes  now  under  consideration  will  undoubtedly  result  in  an  early  increase 
in  the  volume  of  outturn  and  in  a  wider  range  of  marketable  products. 

76.  The  following  brief  statement  of  certain  types  of  machinery  imported 
by  sea  in  1913-14,  the  last  year  of  peace  conditions,  will  further  illustrate 
the  position  : — 


/' 


Articles. 

Prime-movers 
Electrical  machinery 
Agricultural  machinery 
Boilers  • 

Metal-working  machines 
Oil-crushing  and  refining  plant 
Paper-mill  plant 
Kice  and  flour  mills 
Sewing  machines  and  spares 
Sugar  machinery     .  . 

Tea  machinery 

Textile  machinery — 

Cotton 

Jute 

Others     .   ^    . 
Typewriters  and  spares 
Miscellaneous  items 


Value. 

Bs. 

83,03,895" 

51,79,440 

2,65,335 

35,54,205 

1,45,965 

3,21,870 

3,48,975 

15,99,180 

40,70,055 

4,67,325 

21,33,570 

1,78,75,425 

1,45,70,235 

3,53,820 

11,38,995 

1,83,11,180 


The  imports  of  boilers  and  prime-movers  are  dUe  to  the  absence   in  India 
of  a  complete  system    of    engineering    industries,    based  on   the  large-scale 


manufacture  of  iron  and  steel.  The  lack  of  familiarity  with  the  use  of 
machinery  among  the  people  generally  accounts  for  the  fact  that,  though 
India's  greatest  industry  is  agriculture,  the  demand  for  agricultural  machinery 
is  limited  to  the  products  of  a  few  small  local  manufactures,  supplemented 
by  imports  valued  at  about  Ks.  2^  lakhs.  India  produces  more  than 
3,000,000  tons  of  raw  sugar  per  year,  and  in  addition  imports  manufactured 
sugar  to  the  value  of  Rs.  15  crores,  yet  the  value  of  the  sugar  machinery  imported  ' 
was  only  a  little  over  Es.  4^  lakhs.  Similarly,  oil  seeds  worth  nearly  E-s,  25 
crores  were  exported  ;  but  oil-crushing  and  refining  plant  to  the  value  of  only 
Es.  three  lakhs  was  imported.  With  paper  and  pasteboard  imports  worth  Rs.  160 
lakhs,  paper-mill  machinery  and  plant  worth  only  Es.  3|^  lakhs  were  imported- 
These  figures  are  significant  of  the  exiguity  of  the  efforts  hitherto  made  in 
India  to  replace  imported  articles  by  the  manufacture  of  indigenous  raw  mater- 
ials. On  the  other  hand,  the  very  large  value  of  the,  imports  of  machinery 
for  the  textile  industry  is  due  to  the  entire  absence  in  India  of  any  engineering 
works  capable  of  supplying  her  needs,  and  the  consequent  reliance  on  overseas 
sources  for  this  all-essential  need  of  our  largest  existing  industry.  The 
direction  of  Indian  industrial  development  has  been  thus  predetermined  by  the 
existence  of  a  large  export  trade  in  raw  materials,  and  by  the  ease  with  which 
most  classes  of  manufactured  articles  could  be  imported  from  abroad.  Other 
factors  arising  to  some  extent  .  out  of  this  general  tendency,  have  helped  to 
restrict  Indian  industrial  progress  in  the  past  to  an  incomplete  and  limited 
development  along  the  lines  already  indicated. 

Shyness  or  77.  Where  money  has  been  invested  in  industries,  it  has  generally  been 

''^S  m  enter-     co^fi^6|i  to  a  few  simple  and  safe  enterprises  of  an  obviously  attractive  nature, 

prises  generally,  whilst  equally  important  minor  industries  have  been  almost  entirely  neglected, 

partly  through  ignorance  of  the  country's  resources  in  raw  materials,  but 
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mainly  because  commercial  firms  have  prospered  too  well  along  coaservative 
and  stereotyped  lines  to  trouble  about  undeveloped  industries  with  uncertain 
prospects.  Before  the  war,  they  could  always  be  sure  of  importing  all  necessary 
stores  and  machinery  of  assured  and  regular  quality,  and  they  have  naturally 
preferred  a  safe  profit  from  trade,  or  from  such  established  industries  as  jute 
and  cotton  manufacture,  to  a  doubtful  return  from  such  ventures  as 
metallurgical  and  chemical  manufactures.  Another  contributory  cause  has 
been  the  practice  pursued  by  Government  departments  of  indenting  on  the 
India  Office  for  miscellaneous  stores,  which  has  been  to  some  extent  due  to 
the  absence  of  a  stores-purchasing  department  in  Indiau  Government  rules 
intended  to  encourage  the  purchase  of  locally  manufactured  articles  have  not 
succeeded  in  cotmteracting  the  tendency  of  indenting  officers  to  place  on  some 
recognised  authority  the  responsibility  for  price  and  quality. 

Generally  speaking,  the  industries  based  on  technical  science  have  been 
disregarded,  because  profits  in  other  ways  have  been  easy  aind  assured.  The 
neglect  of  applied  science  is  perhaps  the  most  conspicuous  among]  our 
administrative  deficiencies. 

78.  We  have  dealt  in  greater  detail  in- Chapter  X  with  the  corresponding  Deficiencies  in 
dependence  of  India  on  imported  technologists  and  engineers.     It  was  to'"*?^*'**^ 
this  aspect  of  the  question,  as  well  as  to  the  economic  loss  caused  by  importing 

articles  which  could  be  manufactured  in  India,  and  to  the  absence  of  Indian 
capital  and  management  in  many  existing  industries,  that  the  attention 
of  those  who  urged  the  need  for  industrial  advance  was  principally  directed 
before  the  war.  The  incompleteness  of  our  existing  system  of  industries 
has  been  subsequently  brought  into  prominent  notice  by  the  interference  with 
industrial  supplies  from  overseas  due  to  the  war.  •  This  constitutes  a  serious 
national  danger,  the  extent  and  gravity  of  which  will  -be  the  more  clearly 
realised  if  we '  refer  in  detail  to  some  of  the  more  important  manufactured 
materials  or  articles  which  are  not  at  present  made  in  India,  although  the  basis 
for  their  production  exists  in  the  form  of  raw  material. 

79.  We  have  already  referred  to  the  position  of  the  iron  and  steel  industry.  Deficiencies  in 
in  the  case  of  the   non-ferrous  metals,   the   Bawdwin  mine,  situated  in  the  m^ufactnred 
Ts^orthern  Shan  States  of  Burma,  contains  sufficient  lead  and   zinc  to  meet  in  ^*  Petals. 
fuU  the  demands  of  India  for  tliese  metals ;   but  as  yet  only  metallic  lead  is 

smelted,  and,  before  the  war,  a  small  proportion  of  the  zinc  ores  was  exported 
to  Germany  and  Belgium,  and  afterwards  to  Japan.  These  ores  are  not  only 
valuable  for  their  metallic  contents,  but  are  capable  of  yielding  large  quan- 
tities of  sulphur;  and  the  establishment  of  zinc-smelting  works,  with 
recovery  of  the  sulphur  in  the  form  of  sulphuric  acid,  is  a  step  which  is 
absolutely  necessary  in  the  interests  of  existing  and  future  chemical  industries, 
and  is  likely  to  be  undertaken  within  the  next-  two  or  three  years.  At  present, 
India  does  not  actually  produce  refined  copper,  although  the  Cape  Copper  Com- 
pany has  already  begun  smelting  for  blister  and  will  shortly  place  refined 
copper  on  the  market.  The  plant  of  this  company  has  a  capacity  of  1,000 
tons  of  refined  copper  per  annum,  which  is,  however,  equivalent  to  a  small 
fraction  only  of  the  imports.  These,  in  the  form  of  brass,  yellow  metal, 
opper  sheets,  copper  wire  and  miscellaneous  manufactures,  amounted  yearly 
to  over  37  000  tons,  valued  at  Es.  411  lakhs.  In  addition,  nearly  1,300  tons  of 
German  s'ilver,  an  alloy  of  copper  and  nickel,  were  imported  worth  over 
Rs.  22  lakhs. 

India  is  apparently  well  supplied  with  bauxite  as  a  source  for  aluminium ; 
Mt  until  hydro-electric  energy  is  procurable  at  a  opst  low  enough  to  permit 
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of  smelting  under  economical  conditions,  the  metal  cannot  be  produced  in  this 
country.  We  believe  that  one  or  other  of  the  hydro-electric  schemes  projected 
on  the  Western  Ghats  will  be  able  to  supply  electricity  at  a  suflBciently  cheap 
rate,  and  it  is  desirable  that  Government  should  facilitate  the  institution  of 
suitable  schemes. 

Until  1914,  the  manufacture  of  tungsten  po«vder  was  practically  confined  * 
to  Germany,  though,  since  the  outbreak  of  war,  it  has  been  carried  on  im  the 
United  Kingdom.  Unless  tungsten  is  smelted  in  India,  we  shall  be  unable  to 
produce  ferro-tungsten  and  "high-speed"  steel,  which  are  almost  essential  re- 
quirements in  imodern  engineering  shops.  They  are  made  by  highly  specialised  , 
manufacturing  processes,  which  can  be  successfully  introduced  into  India  only 
with  the  help  of  some  existing  company  already  engaged  in  the  industry  and  in 
full  work.  No  use  is  at  present  made  of  Indian  ehroinite  in  the  country  for 
metallurgical,  and  very  little  for  chemical,  purposes.  Ferro-manganese  has 
recently  been  produced  in  India,  but  for  other  ferro-alloys,  required  in  the 
manufacture  of  special  steels,  we  are  dependent  upon  imported  supplies.  Most 
of  these  can  be  produced  only,  or  at  any  rate  most  suitably,  in  au  electric 
furnace,  which  can  be  worked  economically  on  a  relatively  small  scale.  The 
immediate  want,  as  in  the  case  of  ferro-tungsten  and  aluminium,  is  a  supply 
of  cheap  electric  power.  Indian  graphite,  in  most  occurrences,  is  impure,  but 
Ceyion  graphite  can  easily  be  imported.  We  do  not,  however,  manufacture 
graphite  crucibles,  a  necessity  in  various  metallurgical  and  other  industries. 
India  is  the  principal  source  of  mica  of  the  highest  grades,  but,  in  the  absence 
of  any  manufacture  of  electrical  machinery,  it  has  to  be  exported  at  present 
in  a  practically  raw  state.  We  have  in  the  Travancore  monazite  a  large 
supply  of  incandescent  earths  suitable  for  the  manufacture  of  gas  mantles, 
but  owing  to  our  inability  to  manufacture  thorium  nitrate  in  this  country, 
the  mineral  is  exported  in  the  form  of  concentrates, 

(b)  Chemicals.  India,  imports  chemicals  to  the  value  of  more   than   a  crore  of  rupees 

a  year ;  but  owing  to  the  great  variety  and  the  relatively  small  quantities  of 
each  kind  consumed  in  India  under  peace  conditions,  local  manufacturers  have 
hitherto  limited  their  attention  to  the  few  "  heavy  "  chemicals  which  were   in 
sufficient  demand  to  support  an  economic  unit  of  manufacture,  and,  as  in  the 
case  of  acids,    were    protected  by  heavy  sea  freights.      Simple  drugs  and 
extracts  are  also  manufactured  on  a  small  scale,  ,  but  only  in   official  medical 
stores  and  a  few  private  factories  on    any  recognised  standard  of  purity  and 
strength.     Though  improvement  has  been  effected  under  war  conditions,   much 
still  remains  to  be  done  before  we  exhaust  the  possibilities  of   these  important 
products    in   this  direction.      We  have  already  referred  to  the  dependence 
of   India  on   outside  sources  for  sulphur,  and  to   the  necessity  of  insisting 
on  the  local  smelting  of  her    sulphide  ores.  In  the  absence  of  any  means 
for  producing  from  purely  Indian  sources  sulphuric,  nitric  and  hydrochloric 
acids,  and  alkalis,  our  manufactures,  actual  or  prospective,  of  paper,   drugs, 
matches,  oils,  explosives,  disinfectants,  dyes  and  textiles   are  dependent  upon 
imports  which,  under  war  conditions,  might  be  cut  off.   Sources  of  raw  materials 
for  "  heavy  "  chemicals  are  not  defieient.      The  output  of  saltpetre  could  be' 
raised  to  40,000  tons  per  annum,  and  supplementary  supplies  of  nitrates  could 
be  produced,  if  necessary,  from  atmospheric  nitrogen  ;  but  for  this  again,  cheap 
electric  power  is  needed.     Salt  occurs  in  abundance,  and  the  establishment   of 
caustic  soda  manufacture,   preferably  by  an  electric  process  that  would  also 
yield  chlorine,  is  a  necessary  part  of  our  chemical  programme.      There   are 
available  in  the  country,  in  fair  quantity,  many  other  raw  materials  necessary 
for  "  heavy  "  chemical  manufacture,  in  addition  to  those  referred  to  under  other 
ieads:  among  them  may  be  mentioned  alum  salts,   barytes,  borax,   gypsum, 
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limestone,  magnesite,  phospliate  of  lime  and  ochres.     The  installation  of  plant 

^or  the  recovery  of  by-products  in  coking  has   recently  been  undertaken,   but 

ior  the  recovery  of  tar  and  ammonia  only.     The  recovery  of  benzol  and  related 

products  has  so  far  not  been   attempted,  nor  has  anything  been  done  to  utilise 

the  tar  by  re-distillation  or  other  chemical  treatment. 

Although  India  exported  raw  rubber   valued  in   1917-18  at  162  lakhs,  (c)  Vegetable  and 
rubber  manufacture  has  not  been  started  in    the   country,   and   goods  to  the  *°'°'^  prodnets. 
value  of  116  lakh% were  imported  in   1917-18.      This  industry  is  one  of  those 
that  are  essential  in  the  national  interest  and  should  be  inaugurated,  if  neces- 
sary, by  special  measures.    Though  textile  industries  exist  on  a  large  scale,  the 
range    of     goods   produced  is   still  narrow,    and  we    are   dependent    upon 
foreign    sources  for  nearly  all    our   miscellaneous  textile  requirements.    In 
-addition  to  these,  the  ordinary  demands   of  Indian  consumers  necessitate  the 
import  of  some  Rs.  66  crores  worth  of  cotton  piece-goods,  and  interference  with 
■this  source  of  supply  has  caused  serious  hardship.     Flax  is   not  yet   grown   in 
^appreciable  quantities,  and  the  indigenous   species   of  so-called  hemp,   though 
abundantly   grown,  are  not  at  present  utilised  in  any  organised  Indian  industry. 
■Our  ability  to  preserve  many  of  our  foodstuffsUn  transportable  forms,  or  to  provide 
receptacles'for  mineral  or  vegetable  oils,  depends  on  a  supply  of  tin  plates,  which 
India  at  present  imports  in  the  absence  of  local  manufactures.      Our  few  paper 
iactories    before    the    war  stood  on    an  uncertain  basis,  and   we    are   still 
dependent  upon  foreign   countries  for   most  of   the  higher  qiialities^.     India 
produces  enormous  quantities  of  hides  and  manufactures   certain  qualities  of 
leather  on   a  relatively  small  scale  by    modern  processes;   and  the    village 
tanner    supplies    local    needs    only,   and    with     a    very  inferior  material. 
To  obtain    the    quantities    and  standards    of    finished    leather    which     the 
•country    requires,    it    will    be   necessary  to   stimulate    the  industry  by  the 
institution   of  technical  training  and  by   experimental   work  on  a  consider- 
able  scale.       This  subject  is  treated  at  some  length  in  Appendix  D.     Large 
quantities  of   vegetable  products  are  exported  for  the   manufacture  of  drugs, 
dyes  and  essential   oils,  which,   in   many    cases,   are  re-imported  into  India. 
Some  efforts  have  recently  been   made   to  lessen   this  obvious  waste,  but,  in 
the  absence  of  a  sufficient  botanical  and  chemical  staff,  it   has  hitherto   proved 
impossible  to   opeii  up  the   very   important   and   profitable  field  of  industry 
which  indubitably  a^^'aits  development  in  this  direction. 

80.  India's    defective  industrial     equipment    is  further  exemplified  by  Other  deficien- 
imports  of  cement  valued  at  Es.  66  lakhs,  soap  at  Rs.  75  lakh's,  and  paints  at  <^*«s- 

Us.  64  lakhs.  The  manufacture  of  these  materials  has  for  long  been  established 
in  the  country,  and  has  been  appreciably  increased  since  the  year  1913-14, 
.but  the  extent  by  which  it  falls  short  of  the  requirements  of  the  country  is 
fully  evident. 

81.  So  far  we  have  considered  only  the  case  of  u^nufactured  materials,  but  Deficiencies  in 
these  are  in  many  cases  of  little  use,  unless  they  can  be  converted  into  articles  ^^^{^^^ '°°  °* 
■of  industrial  or  domestic  value,   and  Indian  manufacturers  have  in  the  past 

■confined  themselves  to  a  very  small  number  of  these,  which  seiemed  to  promise 
•certain  and  large  profits.'  The  blanks  in  our  industrial  catalogue  are  of  a  kind 
most  surprising  to  one  familiar  only  with  European  conditions.  We  have 
already  alluded  generally  to  the  basic  deficiencies  in  our  iron  and  steel  industries, 
and  have  explained  how,  as  a  result  of  these,  the  many  excellent  engineering 
-shops  in  India  are  mainly  devoted  to  repair  Vork,  or  to  the  manufacture,  hither- 
to mainly  from  imported  materials,  of  comparatively  simple  structures,  such 
as  roofs  and  bridges,  wagons  and     tanks.    India  can  build  a  small  marine 
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engine   and  turn    out  a  locomotivej    provided     certain   essential  parts    are 
obtained  from  abroad,    but  sbe  has  not  a  machine  to  make  naiJs  or  screws,, 
nor  can  she  manufacture  some  of  the  essential  parts  of  electrical  machinery. 
Electrical  plant  and  equipment  are  still,  therefore,  all  imported,  in  spite  of  the  fact 
that  incandescent  lamps  are  used  by  the  million  and  electric  fans  by  tens  of 
thousands.    India  relies  on  foreign  supplies  for  steel  springs  and  iron  chains, 
and  for  wire  ropes,  a  vital  necessity  of  her  mining  industry.     We  have    already 
pointed  out  the  absence  of  any  manufacture  of  textile  machinery,  and  with  a  few 
exceptions,   even  of  textile-mill  accessories.  ,  The  same  may  be  said  of  the 
equipment  of  nearly  all  industrial  concerns.    The  list  of  deficiencies  includes- 
all  kinds  of  machine  tools,  steam    engines,   boilers,  oil  and    gas    engines,. 
hydraulic  presses  and  heavy  cranes.    Simple  lathesj  small  sugar  mills,  small 
pumps  and  a  variety  of  odds  and  ends  are  made  in  some  shops,  but  the  basis  of 
their  manufacture  and  the  limited  scale  of  production  do  not  enable  them  to 
compete  with  imported  goods  of  similar  character  to  the  extent  of  excluding 
the  latter.     Agriculturists' and  planters'   tools,    such   as    "plovLghs,   mamootiesr 
spades,   shovels  and  pickaxes  are  mainly  imported,  as  well  as  the  hand   tools 
of    improved    character    used   in   most   cottage  industries,   including    wood- 
working  tools,  healds  and  reeds,  shuttles  and  pickers.   Bicycles,  motor  cycles  and 
motor  cars  cannot  at  present  be  made  in  India,  though  the  imports  under  these 
heads  were  valued  at  Es.  187  lakhs  in  1913-14.   The  manufacture  of  common 
glass  is  carried  on  in  various  localities,   and  some    works   have  turned  out 
ordinary  domestic  utensils  and  bottles  of  fair  quality,   but  no  attempt  has  been 
made  to  produce  plate   or  sheet  glass,  or  indeed  any  of  the  harder  kinds  of 
commercial  glass,  while  optical  glass  manufacture  has  never  even  been  mooted^ 
The  extent  of  our  dependence  on  imported  glass  is  evidenced  by  the  fact   that 
in  1913-14  this  was  valued  at  Rs.  164  lakhs.     Porcelain  insulators,  good  enough 
for  low   tension  currents,  are  manufactured,  but  India  does   not   produce   the 
higher  qualities  of  either  porcelain  or  china.     Attention  has  been  directed, 
to  the  building   of  steel  ships,    but   until   the  local  supply  of  steel  has  been. 
greatly  increased,  it  is  more  than  doubtful  if  expectations  in  this  direction 
can  be  realised,  and  it  is  probable  that  there  are  other  ways    in  which  our 
present  relatively  small  supplies  of  Indian   steel  can   be   more   quickly  and. 
more  profitably  utilised. 

82.  The  list  of  industries  which,  though  their  products  are  essential  alike- 
in  peace  and  war,  are  lacking  in  this  country,  is  lengthy  and  almost  ominous 
Until  they  are  brought  into  existence  on  an  adequate  scale,  Indian  capitalists 
will,  in  times  of  peace,  be  deprived  of  a  number  of  profitable  enterprises  ; 
whilst  in  the  event  of  a  war  which  renders  sea  transport  impossible,  India's  all- 
important  existing  industries  will  be  exposed  to  the  risk  of  stoppage,  her 
consumers  to  great  hardship,  and  her  armed  forces  to  the  gravest  possible- 
danger. 

83.  The  removal  of  these  deficiencies  is  one  of  the  main  objects  of  our 
proposals,  and  the  various  schemes  which  we  set  forth  are  designed  to  meet  this 
end,  as  well  as  to  promote  the  industrial  prosperity  of  the  country  generally^ 
We  desire,  however,  to  draw  attention  here  to  the  necessity  of  securing  the- 
inception  in  India  of  certain  very  specialised  and  essential  industries,  which 
must  be  set  up  in  this  country  at  the  earliest  possible  date,  if  grave' dangers^^ 
are  to  be  avoided.  Though  in  many  cases  the  importation  of  technical  spe- 
cialists will  be  suflBcien  t  to  enable  our  local  industrial  capitalists  to  get  to 
work,  there  are  a  few  classes  of  articles  produced  only  by  firms  which  have 
attained  efficiency  in  their  manufacture  after  the  experience  of  many  years- 
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and  the  expenditure  of  much  money.  The  machinery  and  apparatus  which 
they  employ  is  often  manufactured  only  by  themselves  or  to  their  own  specifica- 
tions, and  its  imitation  in  this  country  is  not  possible,  nor,  were  it  possible, 
would  this  be  sufficient.  Therefore,  to  attain  its  end,  Government  must  take 
special  steps  to  facilitate  the  manufacture  of  these  articles  in  India.  Among 
such  industries,  we  would  include  the  production  of  such  essential  articles  as 
magnetos,  incandescent  lamps,  ferro-tungsten,  "high-speed"  steel,  graphite 
crucibles,  special  forms  of  porcelain  for  insulators,  chemical  glass,  and 
probably  also  certain  forms  of  "  heavy  "  chemicals,  rubber  and  vulcanite. 
In  other  countries,  foreign  firms  have  frequently  been  encouraged  to  start 
branches  by  the  existence  of  high  tariff  walls ;  there  are  also  sonaewhat 
numerous  examples  of  direct  encouragement  accorded  to  the  establishment 
of  foreign  firms  manufacturing  lethal  munitions  ;  and,  we  believe  that  there 
are  several  cases  in  which  outside  manufacturesrs  have  been  helped  to  set  on 
foot  the  production  of  articles  needed  in  the  interests  of  national  safety,  such 
as  motor  tyres  and  locomotives.  There  are  many  other  important  manufac- 
tures which,  though  they  must  be  carried  out  on  a  large  scale,  involve  no 
secret  processes  that  any  well-trained  specialist  should  be  unable  to  initiate  ; 
and,  in  the  inception  and  stimulation  of  this  large  range  of  important  indus- 
tries, the  organisation  which  we  propose  and  the  efforts  of  private  industrialists 
will  be  more  than  fully  occupied  for  a  long  time  to  come. 
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CHAPTER  V. 

INDUSTRIES  AND  AGRICULTURE. 

84.  It  will  be.clear  from  the  general  trend  of  this  report  that  the  present  Importance  of 
position  and  future  prospects  of  Indian  industries  depend  to  a  very  large  extent  agricultural 
on  t^e  products  of  Indian  agriculture.     We  take  this  opportunity  of  stating  in  i™P'°^^'"®"*S' 
the  most  emphatic  manner  our  opinion  of  the  paramount  importance  of  agri- 
culture to  this  country,   and  of  the  necessity  of  doing  everything  possible  to 
improve  its  methods  and  increase  its  output;     We  consider  the  improvement  of 
,  agriculture  necessary,  not  only  because  it  forms  the  basis  on   which  almost   all 
Indian  industries  must  depend,  but  also  for  the  further  reason  that  the  exten- 
sion among  the- people  of  a  knowledge  of  improved  agricultural  methods,   and, 
in  particular,   of  the  use  of  power  or  hand-driven  machinery,  will  benefit  agri- 
culturists both  by  adding  to  their  income  and  by  its  educative  effect. 

Such  improvements  will,  we  anticipate,  be  mainly  effected  by  organisations 
which  are  in  process  of  develo'pment  under  the  charge  of  the  imperial  and  provin- 
cial Departments  of  Agriculture,  and  though  the  results  attained  are  not  yet 
of  much  economic  importance,  they  are  steadily  growing,  and  will  eventually 
demand  large  manufacturing  establishments  to  produce  the  machinery,  plant 
and  tools  which  the  ryot  will  find  advantageous  as  labour-saving  devices. 

Agricultural  progress  will  inevitably  be  followed  by  a  general  rise  in  the 
standard  of  living,  which  will  create  a  much  larger  demand  for  manufactures 
than  now  exists,  and  thus  provide  within  the  country  a  market  for  the  products 
of  the  ~  increased  industrial  activity  which  our  proposals  are  designed  to 
ensure. 

It  is  obvious,  therefore,  that  the  efforts  of  Government  for  the  improve- 
ment of  agriculture  should  be  made  pari  passu  with  those  which  it  may  adopt 
for  the  improvement  of  industries,  as  the  result  of  the  recommendations  in  this 
report. 

85'.  We  have  drawn  attention  in  Chapter  III  to  the  large  proportion   of  Possibilities  ol 
Indian  products  which  are  exported  in  an  unmanufactured  condition.,   The  improved 
improvement  of  agriculture  will  no  doubt  increase  the  volume  of  such  products  ^sncuUural 
raised  in  India ;  but  it  is  far  from  likely  that  the  result  of  this  will  be  a  pro- 
pdrtionately  greater  export  of  raw  produce.     The  increase  of  capital,  the  rise  in 
.wages,   and  the   economic  education  of  agriculturists,  which  will  result  from 
agricultural  improvement,  are  all  factors  which  are  likely  to  assist  industrial 
development,    To  take  one  example,  sugar  is  an  important  item  of  the  food 
supply  of  the  people  of  India,  and  one  reason  why  such  a  ferge  quantity  is 
at  present  imported,   is  the  want  of  adequate  means  for  familiarising  Indian 
farmers  with  the  principles  of  scientific  agriculture  and  for  putting   thein  in  a 
financial  position  to  take  advantage^of  these.     It  is  scarcely  conceivable  that  a 
similar  state  of  affairs  should  arise  with  regard  to  any  other  food  product  of 
equal  or  greater  importance ;    but  the  instance  ,  of  sugar  is,   at  any  rate, 
significant  of  a  state  of  affairs  into  which  a  country,  which  neglects  agricultural 
improvement,  may  easily  drift. 

The  Indian  Famine  Commission,  1880,  pointed  out  that  "  the  numbers  who 
have  no  other  employment  than  agriculture  are  in  large  parts  of  the  c1)untry 
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greatly  in  excess  of  those  required  for  the  thorough  cultivation  of  the  land." 
In  the  forty  years  which  have  elapsed  since  this  was  written,  there  has  been 
some  change  for  the  better,  but  it  is  still  strictly  true  that  there  i^a  vast  field 
for  improvement  in  tKe  efficiency  of  the  methods  and,  still  more,  of  the  imple- 
ments employed  by  the  ryots.  It  is  well  known  that,  in  many  cases,*  the  yield 
per  acre  of  Indian  crops  is  very  much  lower  than  that  obtained  in  other 
countries.  The 'average  weight  of  stripped  cane  per  acre  in  the  principal 
sugar-producing  tracts  of  India  is  only  ten  tons  against  forty  tons  in  Java.  In 
India  98  pounds  of  ginned  cotton  are  obtained  per  acre ;  in  the  United  States 
nearly  200  pounds  ;  and  in  Egypt  450  pounds.  The  averag^  yield'  of  rice  per 
acre  is  only  about  half  what  it  is  in  Japan.  India  cannot,  however,  claim  to 
set  off  against  the  lower  yield  a  greater  economy  in  the  use  of  her  available 
labour. 

Scope  for  machi-  gg  j^  British  India,  the  area  under  cultivation  is  approximately 
agriculture.  250,000,000  acres,  of  which  40,000,000  acres  are,  for  the  time  being,  fallow  and 
unwork.ed.  The  Census  Returns  of  1911  show  that  of  the  total  population, 
80,000,000  are  directly  employed  on  the  land,  or  one  person  to  every  2-6*  acres 
of  cultivated  land.  Previously  to  tlie  outbreak  of  war,  the  corresponding  figures 
for  Great  Britain  and  Germany  were  one  to  173  and  one  to  5"4  acres,  respec- 
tively. The  only  crops  grown  in  both  England  and  India  on  a  large  scale  are 
wheat  and  barley ;  the  respective  standards  of  yield  are  1,919  lbs.  and  814 
lbs.  per  acre  for  wheat,  and  1,645  lbs.  and  877  lbs.  per  acre  for  barley.^ 
It  becomes,  therefore,  regrettably  clear  that  agricultural  operations  are  ' 
conducted  with  much  greater  efficiency  and  economy  of  human  labour  in  both 
Great  Britain  and  Germany  than  they  are  in  India.  This  is  partly  due  to  the 
superior  physique  and  education  of  the  cultivators  themselves,  partly  also  to 
the  superior  quality  of  their  cattle,  but  it  very  largely  results  from  the  extensive 
employment  of  horse  and  motor-driven  machinery  in  the  varied  operations  of  a 
modern  farm,  such  as  ploughing,  reaping  and  threshing..  The  census  of  produc- 
tion of  1908  revealed  the  fact  that  the  farmers  of  Great  Britain  in  that  year 
employed  nearly  35^000  engines,  developing  well  over  200,000  horse  power,  and 
it  cannot  be  doubted  that  since  that  date  the  use  of  small  motors  and  power- 
driven  tractors  has  greatly  incrgased,  as  agricultural  engineers  both  in  Europe 
and  America  have  devoted  much  time  and  labour  to  devising  improved  machi- 
nery of  this  class.  In  India,  agricultural  conditions  are  widely  different ;  ■  but 
.  there  is  an  equal,  if  not  greater,  scope  for  mechanically  operated  plajit.  As 
yet,  very  little  is  in  use,  chiefly  because  holdings  are  small  and  scattered,  and 
ryots'possess  little  or  no  capital.  The  co-operative  movement  may  b6  expected 
to  promote  combinations  to  secure  some  of  the  advantages  of  farming  on  a  large 
scale,  and  these  would  be  greatly  stimulated  by  the  grant  of  taJcavi  loans  for  the 
purchase  of  labour-saving  machinery.  Attention  will  be  drawn  to  the  results 
achieved  in  this  direction  in  the  south  of  India — not  very  important  perhaps, 
if  measured  by  their  immediate  economic  effect,  but  of  great  value  as  indioa- 
.  ting^  the  line  al^g  which  development  may  be  pursued  with  certain  prospects 
of  success. 

87.  Power-driven  machinery  may  be  very  largely  employed  in  India  in 
connection  with  agriculture  : — 

(1)  to  lift  water  for  irrigation  from  wells,  channels,  tanks,  watercourses 
and  rivers : 

*  Fallows  have  been  excluded  in  the  case  of  India  and  included  in  the  case  of  Great  Britain  and  Germany.  In 
In-Jia,  fallows  avc  due,  as  a  rule,  to  accidental  misfortune,  or  to  land  being  on  the  very  margin  of  cultivation.  Fallow 
laud  in  India  is  entirely  neglected ;  in  England  and  Germany  it  is  kept  clean  and  well  cultivated  as  a  regular  feature 
of  agricultural  practice.  Meadows  and  grass  lands  have  been  included  In  all  three  cases,  tboagh  they  are  carsfoUy 
treated  ia*'Englnnd  and  Germany,  and  receive  little  or  no  att^entiou  in  Indii), 
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(2)  to  improve  the  land  by  draining  low-lying  ground,  and  water-logged 

soil  and   keeping   down  the  level  of  saturation  in  canal-irrigated 
•tracts ;  and  in  certain  parts  of  the  country,  by  deep  ploughing ; 

(3)  to  prepare  crops  for  the  market  in  the  most  profitable  form.    This 

includes  such  operations  as  fibre  and  oil  extraction,  wheat  grind- 
ing, paddy  husking,  cofPee  pulping,  tea  manufacture,  and,  most  im- 
portant of  all,  sugarcane  crushing,  a  subject  which  will  be  dealt 
with  in  more  detail  beloW ; 

(4)  to  prepare  materials  required  in  agriculture,  such  as  bone  meal  for 

'  manure,  and  crushed  or  chopped  cattle  food. 

Scarcely  less  important,  both  as  an  educative  influence  on  the  cultivator 
and  as  a  meafas  of  improving  the  efficiency  of  agricultural  labour  and  the 
quality  of  the  produce,  is  the  provision  of  hand  machinery  of  improved  types, 
especially  for' the  reaping,  threshing  and  winnowing  of  crops,  and  thd  prepara- 
tion of  food  and  fodder;  also  of  modern  plant  and  implements  worked  by 
animal  power,  to  cultivate  the  land  or  drive  small  machines.  ^Further,  these 
will  also  serve  as  an  easy  introduction  to  the  use  of  power-driven  machinery 
proper, 

88.  We  cannot  do  more  than  indicate  very  roughly  the  extent  to  which  Irrigation  by 
the  development  of  irrigation  by  mechanical  methods  may  ultimately  be  carried,  i^^echanical 
and  the  following  observations  are  only  intended  to  convey  some  notion  of 
what  is  possible.  There  are  at  least  three  million  wells  in  India  from  which 
water  is  lifted  for  irrigation,  and  the  number  of  men  and  cattle  employed  on 
this  worl^isv6ry  large.  The  Indian  Irrigation  Commission  of  1901-03  reported 
that  the  area  under  wells  was  not  less  than  16  million  acres,  and  they  re- 
marked : —  "  It  may  not  be  sangjiine  to  look  forw^ard  to  a  period  when  the  area 
under  well  irrigation  throtighout  India  will  have  been  doubled."  Since  this 
opinion  was  expressed,  mechanical  methods  of  lifting  water  from  wells  and 
rivers  have  been  greatly  developed,  and  the  depth  from  which  water  can  now  be 
profitably  raised  is  at  least  twice  what  it  was  15  years  ago.  This  enormously 
increases  the- volume  of  underground  water  which  can  be  tapped,  and  conse- 
quently' the  area  which  might  be  brought  under  irrigation.  Within  the  last 
few  years,  fully  1,000  pumping  stations  have  been  established  in  the  south  of 
India,  and  the  number  is  large  enough  to  warrant  the  general  conclusion  that 
mechanical  methods  of  lifting  water  for  irrigation  can  be  applied  in  India  on 
a  very"^  extended  scale.  Even  if  in  no  more  than  five  per  cent,  of  the  wells  now 
used  for  irrigation  the  use  of  small  mechanically  driven  pumps  were  practicable 
and  the  area  under  well  irrigation  developed  to  the  extent  the  Irrigation 
Commission  anticipated,  this  would  mean  the  employment  of  about  800,000 
pumping  sets  at  an  initial  capital  outlav  of  something  like  50  crores  of  rupees, 
with  annual  working  expenses  of  probably  not  less  than  six  crores,  and  with  the 
result  of  very  large  gains  to  the  cultivators.  The  manufacture  of  this  immense 
amount  of  plant,  with  adequate  provision  for  renewals  and  repairs,  should  give 
employment  .to  many  large  mechanical  engineering  establishments,  which 
would  undoubtedly  j^row  up  to  supply  so  vast  a  market.  Steam,  oil,  gas,  and 
petrol  engines,  and  electric  installations  could  all  be  appropriately  used  as 
sources  of  motive  power,  each  on  more  or  less  standard  lines,  which  would 
greatly  facilitate  their  manufacture.  Similarly,  a  great  variety  of  pumps  would 
be  required,  and  for  each  there  would  be  a  large  demand.  Where  conditions 
are  favourable,  central  generating  stations  might  be  established  and  the 
motive  power  for  driving  the  pumps  distributed  electrically,  while  incidentally 
the  demand  for  belting  would  keep  several  large  factories  fully  occupied. 

'  -  7  a 
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Attention  may  also  be  drawn  to  the  advantages  of  pumping  water ^.  from 
rivers  ior  irrigation.  Both  in  Madras  and  Bombay,  some  work  in  this  direction 
has  already  been  done,  and  the  Divi  island  plant  on  the  Kistna  river  is  probably 
the  largest  irrigation  pumping'  station  in  tlie  world-.  The  total  coat  of  this 
installation  was  20  lakhs  of  rupees,  and  it  now  irrigates  an  area  of  35,000  acres. 
There  are  many  rivers,  the  perennial  flow  of  which  is  by  no  means  fully  utilised, 
but  could  be  made  available,  if  lifted  from  the  river  beds  by  means  of  pumps. 
The  possibilities  oitlift  irrigation  in  Sind  are  unknown,  but  probably  very  great. 
The  river  Indus  flows  through  the  country  and,  by  means  of  inundation  canals, 
irrigates  considerable  areas  during  the  flood  season  ;  but  for  the  rest  of  the  year 
the  water  flows  uselessly  into  the  sea.  The  project  for  the  construction  of  a 
barrage  across  the  Indus  is  still  under  consideration,  and,  if  it  be  finally 
accepted  as  practicable,  the  work  will  be  difficult  and  protracted.  It  seems  that 
investigations  should  be  made  to  ascertain  the  feasibility  of  irrigating  the  land 
by  pumps  in  the  meantime.  Experimental  work  can  be  done  at  a  very  small 
cost  and  can  be  developed  with  great  rapidity  if  successful.  The  possibility  of 
growing  Egyptian  cotton  in  Sind  can  be  thoroughly  tested  by  a  preliminary 
irrigation  scheme  of  this  type,  and,  if  the  results  are  promising,  progress  can 
be  made  with  demonstration  work  in  readiness  for  the  barrage  irrigation 
system. 


.Increased  yields 
to  be  obtained 
from  sugarcane 
cultivation. 


89.  In  our  note  on  sugarcane  (Appendix  C),  we  have  drawn  attention  to 
the  results  likely  to  be  obtained  by  the  introduction  of  central  power-driven 
cane-crushing  plants.  Eachvef  these  at  pre-war .  prices  cost  about  Rs.  12,000, 
and  is  capable  of  dealing  with  100  acres  of  good  cane  in  a  season.  Eoughly,  of 
the  sugar  consumed  in  India,  three-fourths  is  grown  in  the  country  and  one- 
fourth  is  imported.  Roughly  also,  of  that  grown  in  the  country,  one-third  is 
wasted  owing  to  the  inefficiency  of  the  primitive  methods  of  extraction.  Nearly 
one-half  of  this  loss  might  easily  be  avoided,  and,  if  it  were,  the  profits  of  cane 
cultivation  would  be  greatly  increased. 

We  have  had  much  evidence  brought  before  us  to  show  that,  under  favour- 
able conditions,  sugarcane  cultivation  is  very  profitable  and  yields  much  higher . 
returns  than  can  be  obtained  from  most  other  crops;  but  the  average  outturn 
throughout  the  country  is  exceedingly  poor,  and  the  area  under  cane  cultivation 
depends  upon,  and  varies  with,  the  relation  between  the  prices  obtainable  for 
sugar  or  gur,  and  those  fOr  such  crops  as  paddy  and  ragi.  The  ryot'^  difficulties 
are  want  of  water  for  irrigation,  the  strain  imposed  upon  his  cattle  during  the 
cane-crushing  season  and  lack  of  capital.  Th6  pump  will  often  help  him  over  his 
first  difficulty,  and  the  engine  will  drive  his  mill  and  reduce  the  work  thrown 
on  the  cattle  to  that  of  carrying  the  cane  from '  the  field  to  the  mill,  while 
the  larger  yield  and  the  smaller  expense  in  working  will  greatly  increase 
his  profits. 

Years  ago,  the  iron-roller  mill  Replaced  the  wooden  charM,  and  now  the  time 
has  come  when  the  power-driven  mill  should  as  completely  replace  that  worked 
by  cattle.  The  area  under  cane  cultivation  in  British  India  is  about  2|  million 
^cres.  Improvements  in  the  methods  of  extracting  the  juice  can  certainly  in- 
crease the  yield  by  ten  per  cent,,  and  it  is  equally  certain  that  better  cultivatioil 
and  the  more  extended  use  of  manure  should  add  at  least  20  per  cent,  to  the 
gross  weight  of  the  crop,  making  the  total  increase  in  the  amount  of  sugar  pro- 
duced in  India  32  per  cent.,  or  more  than  sufficient  to  render  the  country  self- 
supporting  at  the  present  time,.  The  universal  adoption  of  power  plants  for 
cane  crushing  would  cost  about  30  crores  of  rupees ;  this  expenditure  would  be 
justified  by  the  consequent  reduction  of  the  present  cost  of  cane  crushing  and 
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by  tlie  increased  yield  of  sugar.  The  indirect  gains  to  agriculture  would  also 
be  of  the  highest  importance.  Large  numbers  of  cattle,  whose  w^ork  must 
be  equivalent  to  many  hundreds  of  thousands,  probably  millions,  of  liorse 
power,  are  employed  in  lifting  water  and  crushing  cane.  It  is  hardly 
realised  how  heayy  is  the  burden  thus  entailed  upon  the  farmer's  cattle,  and 
how  severe  the  resulting  deterioration  of  their  working  power  for  purposes  of 
cultivation. 

It  will,  therefore,  be  seen  that,  even  under  the  present  conditions  of  Indian 
agriculture,  an  expenditure  of  80  crores  of  rupees  upon  machinery  for  -well 
irrigation  and  cane  crushing  alone  Avould  be  highly  remunerative,  and  it  is  pro- 
bable that  thereafter  a  further,  and  possibly  greater,  outlay  would  prove  profit-' 
able.  Eongh  figures  only  have  been  given  to  convey  some  idea  of  the  scale  on 
which  operations  might  ultimately  be  conducted,  but  they  suffice  to  show  tbat 
in  this  direction  alone  a  vast  mechanical  engineering  industry  and  many  otner? 
subsidiary  to  it  would  inevitably  spring  up  throughout  the  country. 

* 

90.  Oil  seeds  are  grown  on  ah  average  area  of  about   15  million  acres  in  Improvements  in 
British  India  ;  a  Jarge  proportion  of  the  crop,  valued  at  about  36  crores  of  oil  extraction, 
rupees,  is  exported  in  normal  years  and  the  remainder  consumed  locally.    The 
extraction  of  oil  is  practised  to   some  extent  wherever  oil  seeds  are  grown, 

chiefly  by  means  of  bullock-driven  ghanis,  which  are  neither  efficient  in  ex- 
pression nor  economical  in  labour.  Power-driven  mills  are  found  to  some 
extent  in  Calcutta,  Bombay  and  elsewhere,  particularly  on  the  west  coast  for 
th-e  treatment  of  copra ;  but  there  is  room  for  great  extension  of  their  use, 
especially  for  types'  of  plant  which  will  give  a  more  complete  extraction.  This 
is  perhaps  of  less  importance  in  the  case  of  oil  seeds  which  yield  cake  for  cattle 
food  ;  but  when  the  cake  is  used  for  manure,  as  in  the  case  of  castor  seed,  any 
oil  left  in  it  is  wasted.  Indeed  it  is  probable  that  even  in  cake  used  for  cattle 
food  any  excess  of  oil  over  five  per  cent,  is  wasted,  and  that,  in  all  cases  where 
edible  cake  is  directly  used  as  manure,  any  oil  contents  whatsoever  are  not 
merely  valueless,  but  actually  harmful.  In  recent  years,  the  extraction  of  oil  by 
continuously  operated  screw -presses  has  become  more  common ;  this  process  has 
» proved  very  satisfactory  in  treating  certain  kinds  of  Indian  seeds,  and  there  is 
undoubtedly  a  large  field  for  its  employment.  As  in  the  case  of  sugardane 
crushing,  and  for  the  same  reason,  it  is  desirable  to  eliminate  cattle-driven 
.  mills  and  to  employ  more  powerful  and,  therefore,-more  efficient  means  of  ex- 
traction. At  present,  so  large  a  percentage  of  the  oil  available  from  the  seeds  is  , 
left  in  the  cake  that  there  seems  to  be  a  fair  prospect  of  successfully  working 
the  latter  over  again  by  solvent  processes,  which  are  capable  of  extracting  the 
oil  almost  completely.  This  would  be  a  great  gain  in  the  case  of  fertiliser  cakes. 
But,  as  regards  fodder  cakes,  the  Indian  ryot  is  not  yet  convinced  that  his 
cattle  can  only  usefully  assimilate  a  small  proportion  of  the  oil  contained  in 
the  cake  which  he  feeds  to  them,  and,  therefore,   he  still  prefers  to  feed  his  ^ 

cattle  on  cotton  seed  rather  than  on  cottonrseed  oif  cake. 

91.  Even  from  the  point  of  view  of  Indian  industrial  de-velopment,   the  Effects  of 
neeessity  for  increased  efforts  for  the  improvement  of  agriculture  is  clear.    The  agricultural 
ideal  before  the  Department  of  Agriculture  is  the  production  of  a  larger  output  o^^nd^gteies. 
of  more  valuable  crops,  with  smaller  demands  on  human  and  animal  labour. 

This  will  result  in  a  -greater  creation  of  wealth  and  an  increase  in  the  raw 
•materials  for  industries;  will  ease  the  difficult  problem  of  the  supply  of  cattle ; 
and  will  liberate  additional  labour  for  industries.     >  ^ 


.  5f. 

Co-operation  9^,  We  may  again  emphasise  the  imperative  importance  of  keeping  the- 

between  Depart-  Department  of  Agriculture  in  close  touch  with  modern  developments  connected 
culture  and  with  the  generation  of  power.     InEia  is  not  yet  at  all  accustomed  to  a  free  use 

Industries.  of  mechanical  appliances,  and  it  should  be  an  important  function  of  the,  Depart' 

ments  of  Industries  and  Agriculture  to  encourage  their  introduction   in   every 
possible  way.    Experience  in  other  countries  is  not  directly  applicable  to  India, 
-y^  and  a  special  study  of  the  local  conditions  is  essential  to  rapid  and   sustained 

progress.     The    Director  of  Industries  in  each  province  should  have  a  compk-te 
•  laboratory,  equipped  for  the  mechanical  testing  of  small  prime-movers,  and  the 

ma9hinery  that  tbey  are  intended  to  drive.  The  requirements  of  the  ryots 
should  be  studied,  and  any  defects  in  the  machinery  should  be  carefully  noted 
and  communicated  to  the  makers.  Eor  a  long  time  to  come,  the  employment  oi 
machinery  in  agricultural  India  will  largely  depend  upon  the  completeness  and 
efficiency  of  the  official  organisation  which  is  created  to  encourage  its  use  and  to 
assist  those  who  use  it.  /' 
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CHAPTER  VI. 


POWER. 


93.  The  distribution  of  the  natural  resources  for  generating  energy  Avhicli  Position  of 
a  countrj  possesses,  mainly   determines  the  location  of,   at    any   rate,  _  those  India  in  res- 
industries  in  which  the   cost   of  fuel  for  power  and  heat   bulks  largely  in  P®*'*  °*  P°'"'^' 
the  total  manufacturing  charges. 

In  the  mill  and  general  engineering  industries,  fuel  is  chiefly  required  to 
generate  passer,  and,  though  its  cost  is  important,  it  is  seldom  the  dominant 
factor.  With  sea  transport  available  to  coast  towns,  with  the  extended  railway 
system  which  the  country  now  possesses  and  with  other  sources  of  fuel  -supply 
yet  to  be  mentioned,  no  great  difficulty,  appears  to  be  experienced  in  any  part  of 
India  in  obtaining  coal  or  some  form  of  fuel,  at  what  may  be  deemed  a 
reasonable  cost  for  ordinary  power  purposes.  It  may  here  be  observed  that  the 
greatly  increased  efficiency  of  our  methods  of  converting  heat  into  work  during 
the  last  20  years  lias  materially  improved  the  position  of  India  as  a  potential 
user  of  ;nechanical  appliances,  though  the  effect  is  not  yet  fully  apparent, 
owing  to  natural  reluctance  to  relegate  to  the  scrap-heap  obsolete  but  service- 
able plant.  Engines  are  in  use  which,  though  they  are  still  mechanically  in 
good/  condition,  require  rjauch  moBe  steam  than  a  modern  engine  of  the  §ame 
size.  The  institution,  however,  of  certain  important  industries,  for  example 
electro-smelting  and  some  electrolytic  chemical  processes,  is  possible  only  when 
power  is  available  at  rates  well  below  the  cost  at  which  it  can  usually  be  • 
obtained  through  the  medium  of  heat  engines. 

Sources  of  Power  Supplies. 

/ 

94.'*  As  we  have  already  seen,  the  distribution  of  coal  in  Indif|,  is.  very  Coal, 
irregular,  being  chiefly  confined  to  the  old  province  of  Bengal,  where  the 
deposits  are  of  great  extent ;  to  the  Central*  Provinces  and  Central  India, 
where  the  fields  are  only  partially  "developed,  and,  so  far  as  is  known,  contain 
only  coal  of  an  inferior  description ;  and  to  the  Hyderabad  State,  which 
possesses  the  Singareni  field  y  ielding  a  steam  coal  of  fair  quality. 

For  metallurgical  purposes  the  supplies  of  suitable  coal  are  greatly 
restricted.  The  Tertiary  coal  of  north-east  Assam  produces  an  excellent  coke, 
but  its  situation  naturallj'^  limits  its  use ;  there  are  also  similar  coals  in  some 
of  the  smaller  Assam  fields,,  like  Daranggiri,  which  are  not  yet  served  by 
railways;  but  the  only  large  supply  of  good  coking  coal  so  far  established, 
and  within  an  area  suitable  for  industrial  development  on  modern  lines,  is 
that  of  the-  Gondwana  fields  of  Bengal  and  Bih£|.r. 

Even  in  these  Gondwana  coking  coals,  the  high  percentage  of  ash  and 
correspondingly  Iom^  calorific  value  reduce  their  radius  of  economic  use  under 
conditions  of  railway  transport,  and  it  will  be  still  further  diminished,  as  the 
shallow  seams  are  exhausted  and  the  deeper  coal  is  worked  at  higher  cost.  The 
demands  for  coal  from  the  Bengal  fields  are  rapidly  growing,  and  the  metallur- 
gical developments  that  are  economically  desirable  or  are  necessary  on  the 
ground  of  military  security,  will  increase  the  demand  for  the  best  qualities  of 
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coal  to  an  extent  that  necessitates  a  special  survey  of  the  situation,  with  a 
view  to  introducing  economies  in  the  methods  of  mining  and.  consumption. 
We  recommend  that  this  question  be  taken  up  at  an  early  date.  Such  a  review 
of  the'  fuel  situation  in  eastern  India  shoi^ld  include  an  examination  of 
measures  in  progress  for  rendering  more  accessible  the  undeveloped  fields  of 
Assam.  '  "" 

The  coals  of  the  Central  Provinces  are  generally  characterised  by  high 
percentages  of  ash  and  moisture  wiHik  correspondingly  low  calorific  values.  As 
sources  of  power,  therefore,  these  coals  have  a  limited  sphere  of  utility,  and 
being,  so  far  as  is  known,  unsuitable  for  coke  making,  their  use  is  limited  to 
steam  raising. 

Coal  of  Tertiary  age,  generally  inferior  in  quality  and  limited  in  quantity, 
is  obtained  from  small  fields  at  Palana  in  the  Bikanir  State,  in  the  Salt 
Range  of  the  Punjab,  in  Jammu  and  in  Baluchistan.  Thesftr  sources  of 
supply  are  insufficient  to  meet  the  demands  gf  industries  conducted  on 
anything  approaching  modern  lines. 

Wood  fuel.  95.  The  forests  are  capable  of  yielding  important  supplies  of  wood  fuel, 

which  can  be  most  advantageously   employed,   after  conversion  into   gas,  to 
\  generate   power  in  internal  combustion   engines.     Gas  plants  are  obtainable 

which  can  be' worked  with  the  wood  either  in  its  natural  state  or  after- its 
reduction  to  charcoal.  But  we  may  observe,  in  passing,  that  the  use  of  wood  in: 
steam  boilers,  when  the  steam  is  required  for  power  purposes, .  is  extremely ' 
wasteful  and  should  be  discouraged  as  much  as'  possible.  The  forests  of  India 
are- unfortunately  confined  chiefly  to  the  hilly  tracts,  and  over  large  areas  the 
cost  of  transport  of  wood  fuel  is  so  heavy  as  almost  to  preclude  its  use. 
Purther,  the  evidence  we  have  gathered,  chiefly  from  the  ofiicers  of  the  Forest 
Department,  does  not  encourage  the  idea  that,  even  in  the  neighbourhood  of 
the  forests,  the  supply  of  fuel  is  capable  of  any  very  great  expansion.  Little  or 
no  information  could  be  obtained  regarding  the  rate  of  reproduction  of  fuel 
trees  in  natural  forests,  and  the  opinion  was  generally  expressed  that  it  would 
be  necessary  to  have  recourse  to  extensive  planting  to  meet  any  heavy  and 
continuous  demands  for  wood  fuel  at  reasonable  rates.  Only^  at  Changamanga 
in  the  Punjab  and  in  the  south  of  India,  chiefly  in  'the  neighbourhoods  of 
Madras  and  Bangalore,  have  fuel  plantations  been  at  all  extensively  made. 
The  results  obtained  from  casuarina  plantations  along  the  Coromandel  Coast 
have  been  very  satisfactory,  also  those  from  the  comparatively  small  areas  on 
the  Nilgirj  Hills  planted  with  eucalyptus^ 

We  consider  that  the  economic  aspects  of  forestry  in  relation  to  the  fuel 
.  ^  supply  of  the  country  have  hitherto  not  received  sufficient  attention.  We 
desire  to  direct  attention  to  the  advantages  of  wood  distillation  as  a  method  of 
obtaining  charcoal  and  certain  valuable  by-products,  acetate  of  lime,  methyl 
alcohol  and  wood  tar,  by  the  sale  of  which  the  local  cost  of  the  charcoal  would 
be  greatly  reduced.  For  all  but  the  smallest  units  of  power  a  suction  gas  plant 
is  extremely  convenient  and  efficient,"  and  we  recommend  that  any  methods 
which  are  likely  to  cheapen  the  cost  of  fuel  for  such  plants  should  be  the 
subject  of  detailed  investigation  and  trial. 

Oil  and  alcohol.  96.  There  is  no  possibility  of  estimating-  the  prospects  of  oil  production, 

and  it  would  therefore  be  unwise  to  rely  on  this  form  of  fuel  to  make  up 
for  the  depletion  of  our  coal  supplies.  Thei  serious  economic*  value  of  the  oil- 
bearing  areas  in  Baluchistan  and  the  Punjab  is  still  far  from  being  estab- 
lished as  a  commercial  proposition ;  the  oil  fi^d  of  north-east  Assam  has  shown 
very  slow  expansion,  and  the  value  of  the  new  fields  at  Badarpur  in  central 
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Assam  has  yet  to  be  demonstrated.  In  Burma,  the  three  main  fields  of 
Yenangyaung,  Yenangyat  and  Singu  are  being  rapidly  exploited,  and  no  others 
likely  to  replace  them  have  so  far  been  proved,  in  spite  of  extensive  and  costly 
prospecting  operations. 

It  is  very  undesirable  that  the  fuel  supply  of  the  country  should  be 
derived  from  external  sources,  and  we  were  *^ informed  that  in  the  Madras 
Presidency  and  Mysore,  this  aspect  of  the  question,  had  been  considered  by  the 
Departments  of  Industries,  whose  officers  now  recommend  the  use  of  suction 
gas  plants  for  all  units  of  over  ten  horse  power  when  charcoal  can  be  obtained 
at  a  reasonable  rate,  and  endeavour  to  confine  the  employment  of  the  oil 
engine  to  power  units  below  this  size.  Petrol  is  chiefly  used  in  motor  cars  and 
small  engines  which  are  only  intermittently  employed.  As  a  source  of  indus- 
trial power,  it  is  unimportant ;  but  the  demand  for  it  for  other  purposes  is  likely 
to  grow,  and  the  provision  of  a  suitable  substitute  is  generally  recognised  as 
desirable,  if  not  actually  imperative.  On  several  occasions  our  attention  was 
drawn  to  the  possibility  of  making  industrial  alcohol  from  hitherto  neglected 
vegetable  materials,  some  of  which  appear  to  be  sufficiently  promising  to 
justify  investigation,  and  experiment.  We  recommend  that  a  more  liberal  policy 
should  be  followed  by  the  excise  authorities  in  respect  of  the  class  of  denaturant 
prescribed,  and  more  regard  might  be  paid  to  the  likelihood  rathgr  than  to  the 
mere  possibility  of  frauds  upon  the  revenue,  when  the  requirements  of  com- 
mercial users  conflict  with  excise  regulations. 

97.  The  value  of  wind  power  in  India  is  very  small,  owing  to  the  lightness  Wind  power, 
of  the  prevalent  winds,   except    along  the  sea    coast  and   on  the  Deocan 
uplands.     Por  industrial  use  this  source  of   power  is  too   intermittent  and  too 
uncertain,  and  it  can   only  be   employed   with  advantage  for  lifting  water, 

either  for  domestic  purposes  or  for  irrigation.  In  the  first  case  an  elevated 
tank,  in  the  other  a  storage  reservoir  is  necessary  ;  and  only  where  these  can 
be  cheaply  installed  is  it  worth  while  to  set  up  a  windmill.  .  Such,  mills  are 
not  common  now,  but  the  increasing  cost  of  labour  and  the  growing  tendency 
to  resort  to  mechanical  appliances  will  probably  lead  to  a  more  extensive  use  of 
them  in  the  future. 

98.  The  principal  reason  why  India  has  been  able  to  develope  water  power  Water  power, 
only  to  a  limited  extent  is  that  the  seasonal  character  of  the  rainfall  makes 

storage  works  in  most  cases  a  necessity,  and  the  outlay  involved  in  their 
constru<3tion,  unless  the  water  can  be  used  for  irrigation  afterwards,  is  likely  to 
raise  the  cost  of  power  abgve  the  rate  at  which  it  can  be  generated  by  other 
means.  The  progress  that  has  been  made  in  the  development  of  hydro-electric 
methods  of  generating  and  distributing  electric  energy  has,  however,  opened 
Out  new  prospects  in  India,  which,  in  recent  years,  have  been  greatly  enlarged 
by  the  investigations  of  engineers  in  the  Bombay  Presidency  and  the  practical 
results  which  they  have  obtained.  Before  the  electric  transmission  of  power 
over  long  distances  became  a  practical  success,  the  use  of  water  power  in 
India  was  confined  to  one  or  two  fairly  large  cotton  mills,  as  at  Gokak  and 
Ambasamudram,  to  a  number  of  small  factories  on  planters'  estates  in  the 
hills,  and  to  numerous  small  water  wheels  on  hill  streams  and  at  falls  on  the 
irrigation  canals,  which  drive  flour  mills. 

The  Mysore  Durbar  set  up  the  first  central  hydro-electric  installation  in 
India  on  the  Cauvery  river  at  Sivasamudram  in  1903.  Beginning  with  4,000 
horse  power,  the  centraf*generating  station  has  been  gradually  enlarged,  till  at 
the  present  time  its  capacity  is  about  18,000  horse  power,  the  major  portion  of 
which  is  transmitted  at  70,000  volts  over  a  distance  of  90  miles  to  the   Kolar 
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Necessity  tor 
hydrograpbic 
surveys. 


gold  fields.  The  irregular  flow  of  the  Cauvery  has  been  overcome  by  the 
construction  of  a  dam  across  the  river  at  Kannambadi  near  Seringapatam, 
which  stores  sufficient  water  to  maintain  a  minimum  flow  of  900  cubic  feet 
per  second.  The  Kashmir  Durbar  subsequently  established  a  hydro-electric 
station  on  the  Jhelum  river  near  Srinagar  ;  but  in  this  instance,  tbe'^nticipated 
demand  for  power  has  as  yet  been  only  partly  realised.  In  western  India, 
attention  was  drawn  to  the  potentialities  existing  in  the  heavy  rainfall  on  the 
country  fringing  the  Ghats  and  the  facilities  offered  for  the  construction  of 
hydro-electric  installations  by  the  very  steep  drop  to  the  plains.  After  years 
spent  in  surveys  and  the  preparation  of  plans,  a  company  was  formed  Avith 
Indian  capital,  which  has.  carried  out  a  series  of  works  in  the  neighbourhood 
of  Lonavla,  and  these,  though  not  yet  complete,  already  supply  the  cotton 
mills  in  Bombay  with  42,000  horse  power  for  12  hours  a  day.  Additional 
works  of  a  similar  character,  but  on  an  even  larger  scale,  are  now  being 
constructed  in  the  Andhra  valley,  and  are  under  contemplation  in  both  the 
Nila  Mula  and  Koyna  valleys,  though  progress  is  greatly  delayed  by  the  war. 
The  electric  energy  now  supplied  to  Bombay  is  roughly  equivalent  to  that 
which  would  be  obtained  from  600  tons  of  coal  a  day,  and  the  reduction  of  the 
Bombay  demand  by  this  quantity  is,  under  war  conditions,  a  matter  of  great 
importance.  It  is  expected  that  about  half  a  million  horse  power  will  be 
obtained  from  the  Western  Ghats,  which  can  either  be  transmitted  to  Bombay 
or  utilised  on  the  coast  for  electro -chemical  industries,  such  as  the  extraction  of 
aluminium  from  bauxite  and  the  manufacture  of  nitrogen  compounds  from 
the  air. 

Elsewhere  in  India  comparatively  little  use  has  been  made  of  water  power, 
though  numerous  cities  and  towns  have  been  equipped  with  steam-driven 
electric  installations  for  the  supply  of  light  and  power.  Undoubtedly  the  most 
important  sources  of  water  power  immediately  available  are  to  be  found  in  the 
streams  and  rivers  draining  the  Himalayas  ;  but,  except  for  the  electric  lighting 
of  hill  stations  like  Simla  and  Darjeeling,  no  profitable  application  of  it  has  yet 
been  discovered.  The  main  Indian  centres  of  population  and  industry,  except 
Bombay,  are  situated  at  great  distances  from  those  parts  of  the  country  where 
the  natural  features  exhibit  possibilities  for  the  generation  of  water  power. 

99.  The  preliminary  reconnaissances  which  have  been  made  have  yielded 
very  little  reliable  information  as  to  what  can  be  done  in  the  future.  We  now 
require  hydrograpbic  surveys  on  a  much  more  elaborate  scale  than  has  hitherto 
been  attempted.  In  view  of  the  increased  possibilities  of  water  power-  due  to 
the  recent  advances  in  electro-chemical  and  electro-metallurgical  technology, 
these  are  now  likely  to  produce  results  of  practical  importance.  Large 
amounts  of  water  power  are  in  coramercial  use  in  other  parts  of  the  world  for 
the  manufacture  of  iron,  steel,  E^lloys,  aluminium,  calcium  carbide  and  various 
nitrogen  compounds.  As  we  have  elsewhere  pointed  out,  it  is  imperative  that 
some,  if  not  all,  of  these  industries  should  be  establislied  in  India,  and  in  order 
that  they  may  be  successMly  worked  on  a  commercial  basis,  the'  operations 
will  have  to  be  on  ^  very  large  scale.  In  these  industries  the  working  cost  is 
mainly  made  up  of  two  items,  the  interest  on  the  capitat  outlay  and  the  cost  of 
power  consumed.  They  are  essentially  power  industries,  which  can  only  be 
carried  on  where  very  large  amounts  of  power  can  be  obtained  at  rates  below 
those  usual  in  industrial  centres.  While  for  ordinary  industrial  operations'  a 
continuous  supply  of  power  throughout  the  year  is  essential^  it  may,  perhaps, 
be  practicable  to  shut  down  these  highly  specialised  industries  for  two  or 
three  months  in  the  year,  during  the  period  when  the  water  supply  is  at  its 
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lowest  level.      This  would  increase  the  number  of  probable  sites  for  hydro- 
electric stations  by  diminishing  the  cost  of  storage  works. 

The  storage  of  water  for  irrigation  is  well  iinderstoodj  and  the  general 
principles  underlying  its  successful  application  have  been  thoroughly  worked 
out.  It  is  now  necessary  to  reconsider  the  question  of  the  storage  and  regula- 
tion of  water,  with  the  double  object  of  power  supply  and  irrigation.  -Irrigation 
engineers  in  recent  years  have  not  lost  sight  of  this  possibility,  but  are 
naturally  still  inclined  to  regard  the  power  question  as  one  of  subsidiary 
importance,  and  are,  therefore,  unwilling  to  accept  any  compromises  which 
would  involve  the  sacrifice  of  irrigation  to  water  power  or  interfere  with  their 
existing  regime.  Hitherto,  prospecting  for  water  power  has  not  been  recognised 
as  an  essential  duty  of  the  Public  Works  or  any  other  Department,  and,  as 
already  stated,  very  little  has  been  done  ;  but  the  necessity  for  electro-chemical 
and  thermo-electiac  industries  alters  the  situation. 

100.  We  thinl;  it  undesirable  that  the  task   of  prospecting   should  be  left  Reasons  why 
entirely  to  private  enterprise,  as  in  the  majority  of  cases  such  work  could  only  Government 
be  undertaken  by  strong  financial  syndicates,  whose  interests  would  not  in  some  L^^^^qj^ 
cases  coincide  with  those  of  the  public  or  of  Government.     Eor  the  followinfr 
reasons,  such  work   is     more    appropriately  the  function  of  a   Government 
department : — 

(1)  Only  Government  can  fairly  estimate  the  effect  of  displacing  an 
agricultural  community,  which  would  be  the  case  in  most  reservoir 
schemes. 

(2)  Only  Government  can  readily  ascertain  the  land  rights  affected,  and 

can  adjust  conflicting  claims,  especially  where  the  storage  area  may 
be  in  one  province,  while  the  power  site,  through  an  accident  of 
topography,  may  be  in  another,  or  even  in  a  Native  State. 

(3)  Only  a  Government  department  can  afford  to  undertake  the  long- 
period  gauging  operations  that  are  necessary,  especially  in  the  case 
of  rivers  like  those  of  the  Peninsula,  wbich  are  subject  to  great 
seasonal  variations. 

(4)  Unless  a  systematic  hydrographic  survey  be  undertaken  by  Govern- 

ment, it  will  be  impossible  to  formulate  precise  rules  for  the  grant 
of  concessions,  and  private  companies  will,  therefore,  be  compelled 
ordinarily  to  ask  for  exclusive  privileges  over  large  arens  to  forestall 
imitation  and  competition.  Incidentally  it  is  necessary  that  these 
rules  should  be  suflBciently  generous  to  attract  private  enterprise, 
without  tying  up  for  long  periods  areas  that  ought  to  be  prospected, 
and  without  allowing  large  schemes  to  inhibit  activity  in  the  pro- 
motion of  small  local  power  schemes,  or  conversely  small  interests  to 
preoccupy  the  choicest  sites  in  neighbourhoods  which  might 
subsequently  be  found  suitable  for  larger  schemes  of  more  general 
public  utility. 

(5)  Only    Government    can    initiate    and    carry    through    joint  and 
interdependent  power  and  irrigation  schemej^. 

'  We'j  therefore,  consider  it  necessary  that  Government  should  take  in  hand 
a  systematic  survey  of  the  country  to  ascertain  what  hydro-electric  possibilities 
existj  and  we  are  of  opinion  that  this  should  be  started  at  once  in  view  of  the 
necessity  of  selecting,  as  early  as  possible,  the  best  sites  available  for  certain 
power  industries.  Delay  to  determine  the  resources  of  the  country  in  tliis 
direction  may  involve  much  expenditure  which  might  be  avoided  with  the  help 
of  a  previous  survey.  In  the  absence  of  adequate  data,  we  refrain  from  express- 
ing an  opinion  on  the  question  of  the  agency  to  be  employed  in  carrying  out 
such  works.     The  analogy  of  the  Irrigation  Department  suggests  that,  when 
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the  power  is  distributed  over  wide  areas  and  to  many  consumers,  the  work  should 
be  undertaken  by  Government ;  but  in  other  cases,  such  as  the  establishment  of 
metallurgical  or  chemical  works  by  private  agency,  a  single  consumer  ,Biay  be 
granted  concessions  to  enable  him  to  create  his  own  water  power.  Leases  of 
water  power  should  provide  for  the  resumption  or_  transfer  of  rights  and  for  the 
acquisitioii  of  the  hydro-electric  plant  on  an  equitable  basis,  should  it.  become 
necessary  in  the  public  interest,  or  should  the  initial  industrial  undertaking 
be  compelled  at  any  time  to  cease  working. 

Proposals  for  generating  water  power  from  canal  falls,  and  other 
irrigation  works  should  be  considered  by  a  joint  committee  composed  of 
officers  of  the  Public  Works  and  Industries  Departments,  so  that  conflicting 
interests  may  be  ^  adjusted  as  far  as  possible,  and  -  the  utilisation  secured  of 
any  sources  of  power  which  now  exist  or  can  be  created. 
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CHAPTER  VII. 

THE  INDIAN  IN  INDUSTRIES. 

101.  We  may   now  examine  further  the  part  played  by  Indians  of  all  The  shaie  taken 
•classes  in  the  industrial  development  of  the  country,  in  order  to  ascertain  the  ^^  diflerent 
lines  along  which  this  tendency  may  be  further  stimulated.    In  a  subse- ?  °?!t!^LjQ  *^' 
quent  chapter  we  deal  with  the  conditions  under  which  factory  labour  lives,  and  development, 
show  that  these  are  in   the  highest  degree  antagonistic  to  any  improvement  in 
•eflBciency.    These  conditions  are  not  easy  to  alter  ;  but  it  is  obvious  that  the 
great  obstacles  are  the  lack    of  even  vernacular    education    and  the    low 
standard  of  comfort.     The  higher  grade  of  worker,  the  mechanical  artisan, 
in  the  absence  of  adequate  education  has  also  been  prevented  from  attaining  a 
greater  degree  of  skill.     He  finds  himself  where  he  is,  less  by  deliberate  choice 
than    by  the    accident  of  his"  obtaining  work  at    some    railway  or  other 
•engineering  shop,   or  by  the  possession  of  a  somewhat  more  enterprising  spirit 
than  his  fellows.    There  is  at  present  only  very  inadequate  provision  for  any 
form  of  technical  training  to  supplement  the  experience  that  he  can  gain  by 
actual  work  in  an  engineering  shop,  while  the  generally  admitted  need  for  a 
more  trustworthy  and  skilful  type  of  man  is  met  at  present  by  importing 
<3hargemen  and  foremen  from  abroad. 

Traders,  employers  and  financiers  differ  very  widely  throughout  the 
<30untry  in  efficiency  and  in  the  degree  of  success  which  they  attain.  This 
must  be  ascribed  to  the  fact  that,  in  the  absence  of  a  proper  system  of  industrial 
education  and  a  considered  policy  of  encouragement  to  industries,  hereditary 
predisposition  and  the  influence  of  surroundings  have  been  left  to  produce 
their  inevitable  effect.  The  castes  which  exhibit  the  highest  degree  of 
intelligence  are,  with  few  exceptions,  those  whose  functional  characteristics  have 
in  the  past  been  religious  leadership,  government  service,  or  trade,  and  it  is 
•from  these  that  the  leading  Indian  industrialists,  financiers  and  merchants 
have  hitherto  been  mostly  drawn.  Though  the  representatives  of  these  classes 
I  have  attained  a  high  degree  of  success  in  Bombay  and  Gujerat,  and  though 
there  are  numerous  instances  of  successful  Indian  industrial  enterprise  in 
other  parts  of  the  country,  Indian  capitalists  generally  have  followed  their 
ancestral  tradition  of  rural  trade,  and  have  confined  themselves  to  the 
finance  of  agriculture  and  of  such  industries  as  abeady  existed.  When  com- 
munications were  improved  and  India  was  brought  into  effective  touch  with 
the  outside  world,  traders  took  advantage  of  the  changed  position  merely  to 
extend  the  scale  of  their  previous  operations.  Like^e  landlords,  they 
lent  money  to  the  cultivators  and  found  a  profitable  investment  in  landed 
property.  In  trade  and  money-lending  and,  to  a  less  extent,  in  financing 
villao-e  artisans,  the  trading  classes  found  that  large  and  certain  gains  were 
to  be  made ;  while  modern  industries  required  technical  knowledge,  and 
offered  only  doubtful  and,  in  most  cases,  apparently  smaller  profits.  The  failure 
of  tho  more  intellectual  classes  to  take  advantage  of  the  new  prospects  was 
especially  marked  in  Bengal,  where  it  contrasts  with  the  success  of  local 
European  enterprise.  Here  and  in  most  parts  of  India,  these  classes  grasped 
eagerly  at  the  prospect  of  Government,  professional,  and  clerical  employment, 
and  freely  availed  themselves  of  the  system  of  education  which  was  brought 
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into  being  by  the  British  Government,  partly  with  a  view  to  fit  them  for  that 
very  work.  The  effect  of  the  purely  literary  type  of  education,  which  was  the- 
oiily  one  generally  provided,  has  been  so  frequently  discussed  that  it  is  not 
necessary  to  pursue  the  subject  here  in  detail ;  it  is,  however,  very  necessary  to 
realise  its  importance  as  a  factor  which  has  militated  against  industrial  develop- 
ment, and  to  emphasise  the  necessity  for  a  system  of  education  which  will 
impart  a  practical  bias  to  the  minds  of  Indian  youths. 

102.  The  state^of  affairs  in  Bombay  is  altogether  different.  If  the  cause  be 
songht,  some  indication  of  it  may  be  found  in  the  fact  that  Indians  have  held  a 
large  and  important  share  in  the  trade  of  Bombay  since  the  city  first  came  into- 
English  hands.  The  Mahomedans  of  the  west  coast,  especially,  traded  by  sea 
with  the  Persian  Gulf,  Arabia  and  East  Africa  from  much  earlier  times.  The 
Parsees  and  Hindus  from  the  northern  Bombay  coast  districts  are  recorded,  at 
the  beginning,  of  the  British  occupation,  as  taking,  with  the  Mahomedan  sects  of 
Khojas,  Memons  and  Bohras,  a  most  important  share  in  the  trade  of  the 
port  as  contractors,  merchants,  financiers  and  shipbuilders,  and  have  throughout 
shown  themselv^es  little,  if  at  all,  inferior  to  the  Europeans  in  enterprise,  and 
usually  in  command  of  more  capital. 

The  valleys  of  the  Nerbada  and  the  Tapti  had  been  for  ages  devoted  to- 
the  cultivation  of  cotton.  A  considerable  export  trade  was  carried  on  from 
Broach  and  Surat,  the  ports  at  the  mouths  of  these  rivers,  with  the  aid  of 
an  efl&cient  maritime  population.  The  Parsees  also  after  settling  in  this 
tract  secured  a  share  of  the  trade.  With  the  silting  up  of  these  rivers  and  the- 
increase  in  the  size  of  ships,  Bombay  became  the  centre  of  the  export  trade 
from  the  west  coast  of  India.  The  import  of  coal  from  England  facilitated 
the  starting  of  the  first  cotton  mill  in  Bombay  in  1851  by  a  Parsee,  Mr. 
0.  N.  Davar.  The  number  of  mills  increased  slowly  at  first,  and  it  was  not 
till  the  cotton  boom  of  the  early  sixties  had "  come  and  gone,  and  the  value  of 
steady  industrial  investments  had  made  itself  appreciated,  that  it  became  consi- 
derable. By  1876  it  had  risen  to  29,  and  the  manufacture  of  cotton  had 
become  accepted  as  a  safe  and  profitable  investment  for  capital,  while  by  1889' 
it  had  increased  to  69,  after  which  came  a  lull,  but  a  further  rapid  rise  took 
place  after  the  year  1895,  and  the  subsequent  expansion  has  been  continuous. 
Much  of  the  capital  invested  was  derived  from  the  profits  made  in  the  opium 
trade  with  China,  and,  of  course,  from  the  money  which  the  cotton  boom  brought 
into  Bombay.  The  cloth  trade  with  Africa  and  Arabia  and  the  yarn  trade  with 
China  had  become  important  by  1882.  The  closing  of  the  Indian  mints  in  1893' 
to  the  free  coinage  of  silver,  together  with  the  industrial  development  in  recent 
years  of  Japan,  which  now  not  only  supplies  its  own  needs  but  is  a  keen  competitor- 
with  India  in  the  China  yarn  market,  have  to  some  extent  retarded  the  rapidity 
with  which  the  Bombay  yarn  industry  was  previously  expanding,  and  have- 
turned  the  attention  of  those  interested  in  it  to  the  production  of  cloth  on  a  larger 
•  scale.  At  the  present  time,  the  number  of  mills  controlled  by  European  irterests 
is  trifling,  and  the  proportion  of  European  mill  employes  also  tends  to  decrease. 
The  marked  contrast  between  the  trading  and  industrial  position  of  Indians  in 
Bombay  and  Calcutta,  and  the  light  thrown  thereby  on  the  important  question- 
how  to  assist  the  Indian  people,  generally,  and  educated  Indians,  in  particular, 
to  take  an  increased  share  in  industrial  enterprise,  must  be  the  excuse  for  a 
somewhat  prolonged  discussion  of  this  subject. 

It  is  noteworthy  that  in  many  cases  the  classes  most  successful  in  industrial 
and  trading  enterprise  do  not  care  for  employment  of  a  nature  demanding  skill 
in  industrial  technique.  In  some  parts  of  India,  Brahmins,  though  less 
engaged  in  trade,   produce  a  fair  number  oP  engineers  •  and   other    skilled 
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industrialists.  It  is  net  in  maaual  skill,  if  they  care  to  acquire  it,  or  in  the 
•capacity  for  understanding  technical  problems,  that  the  castes  which  have  in 
the  past  sought  knowledge  rather  than  commercial  success,  are  deficient ;  it  is 
jrather  in  enterprise  and  in  business  sense,  qualities  which  cannot  be  developed 
by  a  purely  literary  education  and  are  more  dependent  on  youthful  environment.* 
A  few  individuals,  possessed  of  greater  determination  or  aptitude  than  their 
fellows,  have,  however,  achieved  varying. degrees  of  success. 

103.  A  brief  account  of  the  swadeshi  movexnent,  a  popular  effort  to  promote  The  swadeaM 
indigenous  industrial  enterprise  which  was  taken  up  by  the  educated  classes  in  movement. 
most  parts  of  India,    though   especially  in   Bengal,  will  illustrate  both  the 
desire  of  more  advanced  Indians  for  the  industrial  progress  of  their  countrymen, 
-and  the   causes  which  have  hitherto  combined  to  prevent  their  realising  this 
"ideal  to  any  great  extent.  ^ 

The  necessity  of  securing  for  India  the  profits  which  accrue  from  the  manu- 
facture of  her  raw  materials,  to  the  export  of   which  her   commercial  activity 
Jias  hitherto  been  mainly   confined,  had  for  many  years  been  urged  on  the 
Indian  public  by  Europeans  as  well  as  by  Indians.     Among  the  latter,,  the  late 
Mr.   Justice   Eanade  was  the   leading   exponent   of  the   new  views,   which 
involved  an   appeal  to  Indian   capitalists   to  invest  their  funds  more  largely  , 
in  industry!  and  to  the  younger  members  of  the  literary  castes  to  abandon  their  ' 
traditional  aversion  from  manual  labour  and .  to  fit  themselves  for   industrial  1 
enterprise.     The   Indian  Industrial    Conference,    starTed  in    1905    expressly 
to  further  this  cause,  has  met  regularly  every  year  since,  and  has  demoted  itself 
to  the  dissemination  of  industrial  information  and  to  a  propaganda  of  its  views 
:among  the  educated  ©lasses.     At  a  slightly  later  date,  sioqdesM  principles  began  • 
i;o  receive  the  support  of  the  more   advanced  Indian  politicians,  especially  in 
Bengal   owing  to  local  causes.      The  success  of  Japan  in  her  war  with  Eussia 
appealed  strongly  to  the  imagination  of  educated  Indians,  who  saw  in  Japanese 
progress  and  efliciency  an  example  of  what  could  be  accomplished  by  an  eastern 
nation.    It  was   to   the   policy   of  the  Japanese  Government  that  the  great 
industrial  advance  of  Japan  was  ascribed  by  them,  and  numerous  Indians  began 
at  this  time   to   repair   to  that  country  for  industrial  training.     These  causes 
led  to  the  increased  use  of  Indian  goods  and  to  the   starting  of  small  factories 
by     Indians,      especially'     for      the     manufacture     of      piece-goods,     soap, 
matches,  pencils,    and   cutlery,  and  of    stores   where    the   products  of  these 
■factories  were   to   be  sold.     This  was  in  itself  a  laudable  idea,   and  it  was 
financially  supported  by  many  persons  who  were  entirely  free  from  all  extreme- 
political  views.>    But  the  boycott  of  foreign  goods,  which  was  the  form  given 
to  the  movement  by  some  of  its  more  advanced  supporters,  carried  with  it  the 
-elements  of  failure,  by , alienating  in  many   quarters  the  sympathy  and  support 
which  it  might  otherwise  have  claimed.  ^ 

104.  The  original  movement  also  suffered  from  serious  errors.    Too  many  of   i 
its  disciples  were  apt  to  suppose  that,   because   an  article  was  manufactured   i 
abroad  and  imported  into  India,  it  could  necessarily  be  made  in  India  at  a 
.  profit.     Unfortunately  also,   the  promoters  of  the  newly  established  concerns   ; 
lacked  business  ability  and  practical  experience,  and  overlooked  the  fact  that 
Tthe  imperfect  theoretical  knowledge  of  ah  industry,  acquired  from  the  study  of 
books  or  even  in  technical  institutions,  is  an  insuflaoient  equipment  for  under- 
taking manufacture  on  a  commercial  scale.     Professional  men  and  landowners 
put  money  into  businesses  that  commanded  no  better  technical  direction  and 
expert  knowledge  than  those  of  youths  half  trained  in  this  way.    Even  where 
anore  experienced  men  «rere  forthcominfij  to  carry  on  the  actual  work,  the  industry 
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or  its  location  was  too  often   selected  by  its  promoters  without  a  due  considera- 
tion of  the  economic  factors  involved  ;  and  concerns  were  frequently  started 
with  inadequate  capital.    For  reasons  which  are  discussed  in  the  next  chapter,. 
Government  was  unfortunately  not  equipped  to  meet  the  tide  of  enthusiasm 
half-way ;  to  guide  it  to  success  by  expert  aid  and  business  advice ;  and  to  place 
the  country  on  the  path  of  sound  industrial  development  by  the  provision  of 
systematic  technical  and  commercial  education.    The  swadeahi  movement  thus 
resulted  in  numerous  failures,  almost  always  due  mainly  to   lack  of  business 
apti^de  and  commercial  and  industrial  experience  in  classes  which  had  had  no 
opporbunity  of  acquiring  them.     It  says  much  for  the  strength  and  soundness  of 
the  feeling  which  underlay  the  effort,  that  it  still  remains  to  some  extent 
effective,   and  that  a  few  professional  men  and  landowners  are  still  found, 
in  Bengal  and  elsewhere,   who  support  stoadesM  enterprises  with  such  capitak 
as  they  can  afford.  * 
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CHAPTER  VIII. 

GOVERNMENT  INDUSTRIAL  POLICY  IN  REGENT  YEARS. 

105.  The  commercial  instincts  of  the  East  India  Company  had  from'l its  History  o£ 

earliest  days  in  this  country  led  it  to  make  various  attempts  to  improve  those  Jlf^^'*'' 

.     .  .      .  Government 

Indian  industries  from  which  its  export  trade  was  l9,rgely  drawn,  as,  for  example,  policy  o! 

by  organising  and  financing  the  manufacture  of  cotton  and  silk  piece-goods  and  industrial 
silk  yarn,  although  this  policy  met  with  opposition  from  vested  interests  in  flevelopment, 
England,  which  were  at  one  time  sufficiently  powerful  to  insist  that  it  should  be 
suspended  and  that  the  Company  should  instead  concentrate  on  the  export  from 
India  of  the  raw  material  necessary  for  manufactures  in  England.  The  effects 
of  this  traditional  policy  continued  for  some  time  after  the  Company  had  ceased 
to  be  a  trading  body,  and  even  after  it  had  been  replaced  by  the  direct  rule  of  the 
Crown,  and  doubtless  moulded  such  subsequent  efforts  as  were  made  in  the  same 
direction  by  Government.  But  as  laissez-faire  views  gradually  gained  increasing 
acceptance  both  in  England  and  in  India,  these  spasmodic  efforts  became  less 
frequent,  and  the  first  attempt  at  a  general  policy  of  industrial  development  took 
only  two  forms— a  very  imjperfect  provision  of  technical  and  industrial  education) 
and  the  collection  and  dissemination  of  commercial  and  indiistrial  information. 
One  expression  of  the  latter  policy  was  the  Calcutta  Exhibition  of  1884-85,  which 
led  to  the  institution  of  the  Calcutta  Commercial  Museum,  now  part  of  the 
Indian  Museum,  and  to  the  examination  of  Indian  industrial  resources  by  the 
Reporter  on  Economic  Products.  Sir  George  Birdwood's  work  on  the  "  Indus- 
trial. Arts  of  India,"  the  "Indian  Art  Journal,"  the  Indian  and  Colonial 
Exhibition  held:  in  London  in  1886,  and  the  institution'about  1890  of  a  series  of 
provincial  monographs  on  Indian  industries  may  be  regarded  as  isolated  and 
desultory  efforts  in  the  same  direction.  Various  experts  also  were  employed  to 
investigate  matters  of  industrial  importance  and  awaken  interest  in  them,  while 
the  Geological  Survey  began  to  deal  with  the  economic  uses  of  minerals,  a 
brsmch  of  its  work  which  was  more  definitely  systematised  from  about  the  year 
19.04. 

All  that  was  done,  however,  was  due  rather  to  a  few  far-sighted  individual 
officers  than  to  any  considered  and  general  policy  on  the  part  of  Government, 
though  it  is  true  that  Government  recognised  the  need  for  such  a  policy  by  the 
creation  in  1905  of  a  separate  imperial  Department  of  Commerce  and  Industry. 
Even  so,  it  is  believed  that  this  department  by  no  means  took  the  form  originally 
contemplated  by  Lord  Curzon,  the  Viceroy  responsible  for  its  inauguration. 
It  is  to  the  initial  phases^  of  this  movement  and  to  the  severe  set-back  which  it 
received  in  1910  from  a  decision  of  the  then  Secretary  of  State,  after  detailed 
proposals  for" organisation  and  work  had  been  actually  elaborated  in  the  United 
Provinces  and  Madras,  that  we  now  desire  to  draw  attention.  . 

106.  In  1907,  a  conference  was  held  at  Naini  Tal  by  Sir  John  Hewett,  United 
Lieutenant-Governor    of    the    United    Provinces,   who  had    been   the   first  Provinces, 
Member    in    charge  of   the  new  Department  of  Commerce    and    Industry. 

The    proposals    accepted     at     this     conference    included    the    appointment 

of  a  provincial  Director  of  Industries,   advised   by  a  board  of  officials  and 

business  men,  whose  main  functions  were  to  be  the  acquisition  and  dissemina- 
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tion  of  industrial  information,  the  introduction  of  new  and  the  stimulation 
of  existing  industries.  For  these  purposes  the  Director  was  to  be  provided 
with  an  expert  staff,  and  to  have  the  control  of  industrial  and  technical 
education  and,  in  particular,  of  a  technolpgical  institute  to  be  established  at 
Cawnp ore,  the  professors  attached  to  which  were  to  assist  by  investigation  and 
advice  in  the  solution  of  industrial  problems.  With  the  help  of  the  staff  of 
the  technological  institute,  the  Director  was  to  pioneer  new  industries  and  to 
experiment  in  improved  methods  and  demonswate  their  application  to  certain 
existing  industries  on  a  commercial  scale.  In  their  Resolution  No.  1163-XVII- 
415,  dated  27th  August  1913,  the  United  Provinces  Government  reviewed  the 
extent  to  which  subsequent  experience  had  led  them  to  modify  their  ideas, which 
had,  however,  only  been  carried  into  effect  to  a  very  lipaited  degree.  Their 
most  important  conclusions  were  that  the  headship  of  the  technological  institute 
should  be  separated  from  the  Directorship  of  Industries,  owing  to  the  fact  that 
a  scientist  was  clearly  needed  for  the  former  and  a  man  of  general  industrial 
and  economic  knowledge  with  a  business  instinct  for  the  latter;  and  the 
recognition  of  the  truth  that  the  science  of  directing  organised  industrial  con- 
cerns can  only  be  learned  by  experience,  and  not  in  technological  institutes, 
however  elaborate  their  equipment. 

In  pursuance  of  the  recommendations  of  the  Naini  Tal  conference,  loans  or 
grants  were  given  to  several  concerns,  especially  to  sugar  factories.  Some  of  these 
were  spent,  under  the  advice  of  the  Government  Sugar  Engineer,  in  remodelling 
,  existing  factories.  The  inevitable  difficulties  besetting  these  early  attempts  to 
assist  industry,  in  the  absence  of  a  properly  considered  and  accepted  policy  or 
of  a  systematised  organisaTion  to  give  effect  to  it,  are  well  exemplified  by  the 
history  of  the  loan  given  for  starting  a  sugar  factory  in  the  Goraikhpur  district, 
and  of  the  experimental  cotton-seed  oil  factory  at  Cawnpore.  The  loan  of  seven 
lakhs  of  rupees  was  granted  to  the  sugar  factory  in  the  hope  that  it  would  induce 
capitalists  to  establish  cane  factories  on  modern  lines.  It  does  not  appear  to 
have  had  any  marked  effect  in  this  direction,  nor  in  the  training  of  Indian 
apprentices  as  sugar  makers,  which  was  one  of  its  conditions.  Though  the 
proposal  was  examined  and  reported  on  in  the  first  instance  by  the  Sugar 
Engineer  to  Government  and  the  Director  of  Agriculture,  the  terms  of  the  loan 
did  not  bind  the  company  to  accept  advice  from,  or  even  to  permit  inspection 
hj,  any  Government  officer.  The  machinery  and  the  process  adopted  Were  not 
in  all  respects  suited  to  Indian  conditions  ;  the  first  season  or  two  were  unfavour- 
able, and  the  enterprise  naturally  suffered  at  first. 

T^e  Government  pioneer  oil  mill  was  started  at  Cawnpore  under  the 
management  of  a  European  agency  firm,  to  investigate  the  possibility  of  the 
extraction  of  cotton-seed  oil  on  a  commercial  scale.  The  venture  was  initiated 
without  the  assistance  of  any  expert  in  cotton- seed  oil  manufacture,  and.,  was 
subsequently  closed  down  in  consequence  of  orders  of  the  Secretary  of  State 
of  which  more  will  be  said  below.  The  mill  had  not  worked  long  enough  to 
yield  definite  data  of  commercial  value,  tliough  the  results  were  said  to  be 
promising.  It  ^ras  made  over  t;o  private  owners,  who  found  it  necessary  to 
modify  the  plant  installed  by  Government,  which  was  not  of  the  most  suitable 
type  for  its  purposes. 

Madras.  ^^"^v  ^^  ^^^  early  nineties  of  last  century,  proposals  that  the  water  power, 

which  would  become  available  on  the  completion  of  the  Periyar  irrigation 
project,  should  be  utilised  in  the  manufacture  of  aluminium  by  the  then  new 
electrolytic  methods,  had  awakened  interest  in  the  Madras  Presidency.  Nothing 
has  come  of  these  proposals,  and  to  this  day  the  water  power  remains  undeve- 
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loped  ;  but  in  1898,  Government  sanctioned  experiments  at  the  School  of  Arts 
in  working  up  sheet  and^ngot  metal  procured  from  the  British  Aluminium 
■  Company  to  determine  whether  the  metal  would  prove  useful  to  the  people  of 
India,  and,  if  so,  to  build  up  a  market  for  it  in  the  country,  which  would  justify 
the  establishment  of  hydro-electric  works  for  its  production  from  Indian  ores. 
It  was  thought  that,  if  aluminium  could  be  smelted  in  India,  it  might  prove  a 
convenient  substitute  for  copper,  brass,  tin,  zinc  and  lead  in  many  of  their 
industrial  and  domestic  applications.  The  average  yearly  imports  of  copper  and 
brass  from  1891  to  1896  had  been  over  24,000  tons  with  a  value  exceeding  two 
crores  of  rupees,  and  it  appeared  well  worth  while  to  make  some  attempt  to 
introduce  a  metal,  which  could  ultimately  be  manufactured  in  the  ^country, 
as  a  substitute  for  those  which,  as  it  then  seemed,  must  be  imported.  In  the 
course  of  six  years,  a  fairly  large  business  in  aluminium  hollo\v-ware  was 
developed,  and  a  demand   was  created  which  led   to  the  establishment  of  a  "^ 

number  of  small  factories  in  other  parts  of  India.  At  the  end  of  1903,  •  the 
Madras  Government  considered  that  they  could  not  usefully  carry  on  the  work 
any  longer,  and  they  sold  their  plant  and  stock  en  hloc  to  the  Indian ' 
Aluminium  Company  for  a  lump  sum  which  left  them  with  a  clear  profit  of 
Es.  30,000  on  their  experiment.  The  imports  of  the  metal  thereafter  steadily 
increased,  and  in  1912-13  amounted  to  nearly  1,800  tons  valued  at  over  25 
lakhs  of  rupees,  but  the  outbreak  of  war  seriously  restricted  further  progress, 
and  the  prohibition  of  imports  of  aluminium  in  1916  necessitated  the  closure  of 
the  factory,  at  least  temporarily,  The  experiment  has  not  yet  achieved  its 
original  object,  but  it  has  created  a  large  market  for  aluminium  in  India 
which  is  a  desirable  preliminary  to  the  establishment  of  works  in  the  country 
for  the  extraction  of  the  metal.  During  the  five  years  1911—1916  (in  two 
of  which  operations  were  seriously  affected  by  the  war)  5,737  tons  of 
aluminium,  valued  at  over  89  lakhs  of  rupees,  were  imported. 

The  success  which  attended  their  initial  industrial  endeavour  led  the 
Government  of  Madras  in  1899  to  obtain  sanction  from  the  Secretary  of  State 
to  the  appointment  of  a  whole-time^fficer,  to  supervise  and  stimulate  technical 
and  industrial  education.  In  the  first  instance,  the  appointment  was  sanctioned 
for  three  years  and  was  renewed  for  a  similar  period,  and  finally,  in  1906,  was 
extended  for  a  further  period  of  five  years,  when  the  officer  was  designated 
the  Director  of  Industrial  and  Technical  Enquiries.  A  detailed  history  of  the 
work  in  Madras  has  been  prepared  under  the  orders  of  the  Local  Government 
and  submitted  tons  as  a  "  Memorandum  on  the  Department  of  Industries  in 
the  Madras  Presidency,"  (Appendix  J.).  Eroni  this  memorandum  it  will  be 
seen  that  step  by  step  the  Madras  Government  committed  themselves  to  an 
increasingly  active  policy  for  the  promotion  of  industries.  Hand-loom  weaving 
was  greatly  developed,  the  chrome  process  of  manufacturing  leather  was  intro- 
duced, irrigation  by  pumping  was  started  and  boring  for  water  was  undertaken ; 
in  addition,  an  ^ganisation  was  created  for  assisting  private  individuals  to 
install  power-driven  machinery  and  planfe-  These  numerous  activities  aroused 
the  opposition  of  the  local  European  commercial  community,  •  who  interpreted 
them  as  a  serious  menace  toprivate  enterprise  and  an  unwarrantable  interven-.  ^ 
tion  on  the  part  of  the  State  in  matters'  beyond  the  sphere  of  Government ;  on 
the  other  hand,  the  Indian  public  approved  of  the  policy  which  had  been 
pursued. 

108    There  were,  however,  certain  incidents  in  the  history  of  the  develop-  Effect  of  Lord 
ment  of  industries  in   Madras  which    merit  special  notice.     An  i^^ustml  Morles^^^^ 
conference  was  held  at  Ootacamund  in  1908.      The  Madras  Government  Order  ^^  i„4„strial 
No.  2894,  dated  17th  October  1908,  reviewing  its  recommendations,  appointed  policy. 
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a  special  officer  under  the  title  of  Director  of  Industries,  to  control  pioneer 
enterprises  and  practical  industrial  education,  and  to  establish  a  bureau  of 
industrial  information  and  an  industrial  museum.  The  conference  had 
recommended  that  he  should  be  assisted  by  an  Advisory  Board."  Technical 
education  was  to  remain  under  the  Director  of  Public  Instruction.  But  when 
the  scheme  was  laid  before  the  Secretary  of  State  (Lord  Morley),  the  essential 
feature  of  experiment  and  demonstration  by  Government  agency  on  a 
commercial  scale  entirely  failed  to  secure  his  approval.  In  his  despatch 
No.  50-Eevenue,  dated  29th  July  1910,  Lord  Morley  said  that  the  results  of  the 
attempts  to  create  new  industries  were  not  of  a  character  to  remove  his  doubts 
as  to  the"  utility  of  State  effort  in  this  direction,  unless  it  were  strictly  limited 
to  industrial  instruction  and  avoided  the  semblance  of  a  commercial  venture. 
The  policy,  which  he  was  prepared  to  sanction,  was  that  State  funds  might  be 
expended  upon  familiarising  the  people  with  such  improvements  ia  the 
methods  of  production  as  modern  science  and  the  practice  of  European 
countries  bould  suggest.  Further  than  this  the  State  should  not  go,  and  it  must 
be  left  to  private  enterprise  to  demonstrate  that  these  improvements  cordd  be 
adopted  with  commercial  advantage. 

Lord  Crewe,  who  followed  Lord  Morley  as  Secretary  of  State  for  India,  in 
his  despatch  No.  24- Revenue,  dated  March  12th,  1912,  expressed  views  some- 
what divergent  from  those  of  his  predecessor  : — 

"  The  creation  of  a  separate  Department  of  Industries  in  the  Madras 
Presidency  must  turn  on  the  question  of  the  _  functions  proposed 
to  be  assigned  to  it.  As  regards  the  latter,  I  must  reaffirm  my 
predecessor's  decision  against  the  extension  of  its  activities  to 
trading  on  commercial  lines.  I  have  no  doubts  as  to  the  wisdom 
of  that  decision. '  At  the  same  time  I  desire  to  point  cut  that  the 
Government  of  Madras  appear  to  have  placed  too  limited  a 
construction  upon  the  orders  given  in  my  predecessor's  despatch 
of  29^1  July  1910,  The  policy  which  he  then  sanctioned -was 
that  state  funds  might  be  expended  upon  familiarising  the 
people  with  such  improvements  in  the  methods  of  production  as 
modern  science  and  the  practice  of  European  countries  could 
suggest.  This  need  not  be  interpreted  as  confining  instruction 
solely  to  industrial  schools.  I  am  "prepared  to  recOgnise  that  in 
certain  cases  instruction  in  industrial  schools  may  be  insufficient 
and  may  require  to  be  supplemented  by  practical  training  in 
workshops  where  the  application  of  new  processes  may  be 
demonstrated ;  and  there  is  no  objection  to  the  purchase  and  main- 
tenance of  experimental  plant  for  the  purpose  of  demonstrating 
the  advantages  of  improved  machinery  or  new  processes  and 
for  ascertaining  the  data  of  production.  I  have,  for  example, 
in  view  the  experiment  which  the  Government  of  the  United 
Provinces  is  now  carrying  on  with,  a  small  sugar  plant. 
Such  an  experiment  does  not  exceed  the  limits  within  which 
the  Government  of  Madras  may  promote  the  industrial  develop- 
ment of  the  Presidency." 

Lord  Crewe  stated  in  addition  that  he  was  prepared  to  sanction  the  cons- 
titution of  a  Department  of  Industries  on  the  lines  subsequently  laid  down  in 
the  Madras  Government  Order  No.  8bS,  dated  April  1st,  1914,  where  the  func- 
tions of  the  Director  of  Industries  are  defined  as  follows  :-- ■ 

(1)  to  collect  information  as  to  existing  industries,  their  needs  and  the 
possibility  of  improving  them  or  of  introducing  new  industries- 
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(2)  to  carry  out  and  direct  experiments  connected  with  such  enquiries; 

(3)  to  keep  in   touch  with  local  manufacturers,   to  bring  the  results  of 

his  experiments  to  their  notice  and  to   obtain  their   co-operation 
in  the  conduct  of  operations  on  a  commercial  scale  ; 

(4)  to  supervise  the  training  of  students ;  and 

(5)  to  advise  Government  with  regard  to  technical  matters  involving 

legislation. 

109,  Even  after  Lord  Crewe's  despatch  the  Government  of  India  seemed 
to  be  in  doubt  as  to  how  far  they  would  be  justified  in  sanctioiiing  proposals 
for  demonstration  plants,  financial  assistance  and  other  forms  of  direct  aid 
to  industries.  Their  desire  to  move  in  these  matters,  which' had  not  so  far 
reached  the  stage  of  active  fulfilment,  had  received  a  decided  set-back.  The 
difficulties  were  increased  by  the  fact  that  they  had  neither  the  organisation 
nor  the  equipment  to  give  effect  even  to  the  comparatively  limited  policy  sanc- 
tioned by  Lord  Morley.  It  was  not,  however,  till  some  time  after  the  out- 
break of  war  that  they  resolved  to  examine  the  question  in  a  comprehensive 
way,  and  to  that  end  appointed  our  Commission. 

The  attitude  of  Governi^ent  did  not  satisfy  the  important  section  of 
Indian  public  opinion  which  desired  the  industrial  regeneration  of  the  country. 
The  reversal  of  the  policy  enunciated  by  Lord  Morley  was  frequently  demand- 
ed ;  and  the  success  of  Japanese  industries,  .brought  home  forcibly  to  India  by 
a  very  large  increase  of  Japanese  imports,  was  cited  as  an  instance  of  what 
a  previously  backward  eastern  nation  could  accomplish  with  Govei^nment 
encouragement. 

110.  The  Eastern   Bengal  and  Assam    Government  held  a   conference  ^t  Subsequent 
Dacca  in  1909,   which  made   certain  proposals  involving  the  creation   of  a  r^"^*®'^  °* 
Department  of  Industries  and  the  establishnaent,  in  connection  with  a  scheme  action. 

for  teclinical  and  industrial  education,  of  a  central  institute  at  Dacca,  one  Eastern  Bengal 
function  of  which  would  be  to  impart,  with  the  help  of  small  Government  ^^^ '^^®^'"* 
factories  grouped  round  it,  practical  trailing  under  commercial  coiiditions.  The 
introduction  of  pioneer  factories  was  also  proposed.  The  Secretary  of  State  (now 
Lord  Crewe)  expressed  general  approval  in  his  despatch  No.  12:Public,  dated 
19th  January  1912.  A  scheme  had  also  been  devised  for  a  technological  institute 
at  Calcutta  ;  but  owing  to  the  readjustment  of  the  boundaries  of  the  Bengal 
provinces  in  1912,  it  was  found  necessary  to  recast  both  these  schemes,  and 
with  this  object  a  report  was  prepared  in  1913.  No  practical  effect  has  so  far 
been  given  to  these  proposals,  which  have  been  criticised  in  paragraph  219  of 
the  Bengal  District  Administration  Committee's  report  as  tending  to  give  too 
'  purely  educational  a  bias  to  the  objects  and  methods  of  the  Department 
of  Industries. 

The  United  Provinces    Government  appointed  a  Director  of  Industries  in  United 
1910,  and  further  loans  were  subsequently  made  to  various  industrial  concerns  Provinces, 
by  this  Government.     A  dep6t  for  the  sale  of  the  products  of  cottage  industries 
was  started  at  Cawnpore ;  a  glass  workei^and  a  press-tool  maker  were  obtained 
i'rom  England ;  and  various  investigations  were  made  into  the  possibilities  of 
certain  local  products,  notably  dyes  and  tanning  extracts. 

Directors   of  Industries  have  been  appointed  by   the  Governments  of  Other  Provinces. 
Madras,   the  J'unjab,   Bengal,  Bombay  and    the  Central  Provinces.     These 
appointments  have  been. filled,   at  any  rate   temporarily,  from  the   Indian 
Civil  Service. 

In  Madras,  the  Industrial  Department  was  broken  up,   after  the  receipt  Madras, 
of    the  Secretary  ,of  State's  orders  of  1910,  into  a  Pumping  and  Boring 
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Department  directly  under  Government,  and  an  Inspectorship  of  industrial 
schools  under  the  Department  of  Public  Instruction.  Both  these  branches 
were  for  a  time  under  the  control  of  the  same  officer,  who  was  assisted  by 
dyeing  and  leather  experts  in  other  work  which  he  was  also  detailed,  to  supers 
vise.  The  Industrial  Department  was  reconstituted  with  effect  from  21st 
March  1914,  but  owing  to  various  causes  little  progress  has  been  made  in  the 
work  under  the  charge  of  the  dyeing  and  leather  experts,  though  a  central 
institute  for  dyeing,  weaving  and  metal  work  in  Madura  is  under  construc- 
tion, and  a  tanning  and  leather  school  has  been  in  existence  for  some  years. 
After  the  outbreak  of  war,  the  Madras  Government  thought  that  an  effort 
should  be  made  .to  take  advantage  of  the  temporary  cessation  of  foreign  com- 
■petition  to  start  new  industries  and  revive  certain  ostensibly  promising 
industrial  ventures  which  had  previously  failed.  The  manufacture  of  glass, 
paper  and  pencils,  and  oil-seed  milling  were, attempted,  but  unforeseen  difficul- 
ties arose  from  inability  to  obtain  plant  and  the  services  of  suitable  experts. 
The  glass  experiments  completely  failed,  and  the  attempt  to  introduce  modern 
methods  of  milling  oil  seeds,  owing  to  non-delivery  of  the  m^achinery,  did  not 
advance  beyond  the  experimental  stage,  the  results  of  which  were  favourable. 
The  manufacture  of  paper  was  started  again  at  Punalur,  and,  after  unsatis- 
factory experiments  with  a  numb6r  of  Indian  woods,  the  pencil  factory  set  up  ^ 
in  Madras  has  achieved  considerable  success  with  cedar  wood  imported  from 
British  East  Africa. 

Bombay.  In  Bombay,  an  Advisory  Committee  was  appointed  in  1915   to  report  on 

such  schemes  as  were  submitted  for  its  approval,  and  advise  the  Government  as 
to  the  support  which  should  be  extended  to  these-  At  the  beginning  of  191& 
this  committee  was  dissolved  at  its  own  suggestion  and  replaced  by  a  Director 
of  Industries. 

QQotial  ^^  ^^®   Central  Provinces,   the  Director    of  Agriculture    in    1911   wa» 

PtOTinoes.  appointed  Director  of  Industries  also  and  charged  with  the  main  task   of  aiding 

certain  selected  cottage  industries.  The  staff  of  his  department  included  a 
textile  expert  and  a  European  craftsman,  who  is  head  master  of  the  School  of 
Handicrafts  at  Nagpur,  and  whose  duties  include  the  giving  of.  advice  and  help 
to  local  artisans  in  wood  and  metal.  In  1917,  a  separate  officer  was  temporarily 
appointed  as  Director  of  Industries. 

In  almost  all  provinces,  the  Departments  of  Co-operative  Credit  ■  assist 
cottage  industries  to  organise,  finance,  purchase  and  distribute  on  co-operative 
lines.  Little,  if  any,  progress,  however,  has  yet  been  made  in  co-operative 
production. 

Indastrial  '        ^H-  Industrial  surveys  were  undertaken  at  various  times  between  1890 

sarvays.  and  1914  in  Bengal,»the  United  Provinces,  the  Punjab  and  the  Central  Pro- 

vinces. The  Bengal  Government  in  particular  carried  out  no  less  than  three, 
but  nothing  definite  seems  to  have  resulted  from  any  of.  them  except  the  report. 
None  of  these  surveys  was  made  by  officers  with  technical  knowledge  of  any 
industry,  and  they  were  all  confined  to  a  description  of  the  various  provinces' 
from  an  economic  point  of  view,  including  superficial  accounts  of  organised- 
industries  and  more  detailed  investigations  of  small  and  cottage  industries,  with 
descriptions  of-  processes,  rates  of  wages,  cost  of  raw  material,  and  prices  of 
and  demand  for  products.  The  reports  usually  include  proposals  on  <rery  general 
lines  for  the  improvement  of  local  industries,  with  schemes  for  the  organisation 
of  the  necessa'ry  staff.  They  are  useful  only  for  administrative  purposes  as 
reviews'  of  the  existing  industrial  position,  and  as  affording  a  basis  for  the 
organisation  of  a  local  Department  of  Industries.    Expert  examinations  of 
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particular  industries  also  have  been  made  in  Bombay,  but  the  publication  of 
the  information  so  acquired  has  not  had  much,  if  any,  practical  influence  on 
the  public. 

This  account  of  the  efforts  made  by  Government  for  the  improvement  of 
Indian  industries  shows  how  little  has  been  achieved,  owing  to  the  lack  of  a 
definite  and  accepted  policy,  and  to  the  absence  of  an  appropriate  organisation 
of  specialised  experts.  Such  experience  as  has  been  gained  in  the  few  attempts 
which  have  been  made  by  the  Imperial  and  the  Local  Governments  is  chiefly 
of  a  negative  character  ;  much  valuable  time  has  been  lost,  during  which  subs- 
tantial advances  might  have  been  registered,  and  the  outbreak  of  war,  which 
should  have  proved  an  opportunity  to  reap  the  fruits  of  progress,  has  served 
mainly  to  reveal  and  accentuate  startling  deficiencies. 
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CHAPTER  IX. 

THE  ORGANISATION  OF  SCIENTIFIC  AND  TECHNICAL 
SERVICES  AND  THE  PROVISION  FOR  RESEARCH 
WORK  IN  INDIA  AND   ABROAD. 

112.  In  the  course  of  our  tours  we  visited  the  Forest  Research  Institute  Existing  position 
at  Dehra  Dun,  the  Agricultural  Research  Institute  at  Pusa  and  the  Indian  ?*  research  work 
Institute  of  Science  at  Bangalore.  We  also  inspected  the  laboratories  and 
equipment  for  research  work  in  the  Agricultural  Colleges  at  Cawnpore,  Nagpur, 
Coimbatore  and  Lyallpur.  Further  we  made  a  special  point  of  ascertaining 
what  facilities  existed  under  the  Education  Department  in  schools  or  colleges, 
under  other  departments  of  Government  or  privately,  for  research  work,  which 
would  in  any  way  promote  the  industrial  development  of  the  country.  We 
also  took  occasion  to  enquire  to  what  extent  useful  work'  has  been  done  for  India 
by  the  Imperial  Institute,  and  to  what  extent  it  was  considered  desirable  to 
refer  problems  to  scientific  men  at  home. 

We  were  impressed  by  the  value  of  the  work  which  has  already  been 
done  in  the  organised  laboratories,  and  by  the  absolutely  unanimous  opinion 
which  was  expressed  by  all  scientific  bfiicers  as  to  the  inadequacy  of  the 
sl^affs  in  point  of  numbers.  Everywhere  we  were  brought  face  to  face  with 
unsolved  problems,  requiring  scientific  investigation  on  an  extended  scale. 
On  the  one  side,  we  saw  the  results  accomplished  by  enthusiastic  scientists, 
which,  regarded  from  the  purely  economic  aspect  of  the  question,  have  added 
enormously  to  the  productive  capacity  of  India ;  on  the  other  side,  we  were 
told  by  forest  officers,  agriculturists  and  indigo  planters,  engineers  and  manu- 
facturers of  the  limitations  placed  upon  the  development  of  their  work  and  the 
"  frequency  with  which  they  were  brought  to  a  standstill  by  a  lack  of  knowledge 
•  regarding  matters  which  could  only  be  ascertained  by  systematic  research 
work.  Such  success  as  has  been  attained  by  the  Institutes  at  Pusa,  Dehra 
Dun  and  Bangalore  should  not  be  gauged  solely  by  its  pecuniary  returns,  as 
the  experts  employed  have  had  their  attention  directed  to  specific  problems 
urgently  calling  for  solution,  and  those  which  were  likely  to  yield  immediate 
results  have  naturally  been  taken  up  first. 

We  do  not  propose  to  deal  with  the  general  problems  of  pure  scientific 
research ;  but  in  relation  thereto,  attention  should  be  forcibly  drawn  to  the 
striking  success  obtained  by  those  officers  in  Government  departments  whose 
position  has  enabled  them  to  specialise  in  their  work. 

113.  As  industries  conducted  on  modern  lines,  with  facilities  to  keep  abreast  Scientific  advice 
of  developments  in  other  countries,  rfequire  technical  as  much  as  commercial  an  essential 
experience  and  efficiency,  it  is  desirable  that  each  scheme  should  be  examined  Je'^gf^p^^t'* 
by  appropriate  technical  specialists  before  Government  grants  concessions  or 
promises  in  advance  any  form  of  support  to  a  new   industrial  enterprise.    The 
absence  of    ^ucb.  technical  officers  and  the  consequent  inability  to  distinguish 
between  the    good  and  the  unsound  industrial  schemes  offered,  have  given 
rise  to  undue  hesitation    in   granting    reasonable    concessions.    Frequently, 
therefore,    there     has    been  displayed  by  Government  officials  an  apparent 
indifference -to  industries,  which  has  been     confirmed  in  the  public   mind 
'  by  the  absence  of  any  openly  expressed  policy  of  encouragement. 
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The  maintenance  of  a  stafE  of  suitable  technologists  and  scientific  experts 
is  thus  essential  to  industrial  development.  The  most  prominent  deficiency 
and  most  promising  field  is  iij  connection  with  research  work  on.  the  raw 
materials  of  the  country,  especially  on  the  vegetable  products.  As  a 
consequence  of  the  maintenance  of  a  well  organised,  though  small, 
Geological  Survey  Department  for  the  past  60  years,  our  information 
regarding  the  mineral  resources  of  the  country  has  reached  a  relatively 
satisfactory  stage ;  indeed,  there  are  various  mineral  propositions  that 
are  merely  awaiting  advances  in  other  directions  for  exploitation  to  commence, 
and  Government  has,  at  its  command,  in  the  Geological  Survey  officers, 
a  corps  of  specialists  who  can  be  relied  on  for  the  necessary  advice  as 
development  proceeds. 

114.  In  the  case  of  vegetable  products,  however,  which  occur  in  such 
enormous  quantities  and  great  variety,  comparatively  little  work  has  been 
done  of  the  kind  necessary  to  translate  the  purely  scientific;  data  into  a 
form  suitable  for  the  investing  industrialist.  'Sir,  George  Watt*  has 
gathered  together  a  mass  of  material  which,  in  bulk,  is  evidence  of 
the  great  amount  of  work  done  by  him  and  by  many  other  workers, 
oflBcial  and  private:  But  examination  of  the  data  concerning,  any  product 
of  probable  commercial  value  generally  brings  into  noticeable  relief  our 
ignorance  of  the  very  facts  that  are  necessary  for  satisfactory  industrial 
enterprise. 

Samples  of  vegetable  products  have  been  examined  by  scientific  workers, 
either  in  India  or  abroad  ;  chemical  analyses  and  other  tests  have  been  made  ; 
but  often  there  is  a  doubt  as  to  whether  the  samples  were  representative,  whether 
they  represented  the  plant  at  its  best,  whether  similar  or  better  results  could  be 
obtained  under  regular  commercial  practice,  whether  the  material  occurs  in 
quantities  that  would  permit  of  economic  assembly  at  a  suitable  place  of 
manufacture,  or  whether  the  accessory  conditions  are  such  as  to  justify  capital 
outlay.  Data  "such  as  these  are  necessary  before  a  wise  investor  will  risk  his 
money  in  an  industrial  enterprise  that  depends  on  the  maintenance  of  a 
supply  of.  raw 
conditions. 


material  of  the  right  sort  obtainable    undei*    favourable 


Reasons  why 
the  carrying 
out  of  research 
devolves  upon 
Government. 


115.  These  data,  it  is  true,  can  be  obtained  by  any  private  individual  Or 
enterprising  company,  but  it  is  important  to  remember  that  the  individual  or 
company,  who  undertakes  "prospecting"  work  of  any  kind,  expects  very 
properly  to  be  paid  for  each  successful  find,  much  more  than  its  actual  cost : 
he  must  cover  those  of  his  losses  that  are  due  to  unsuccessful  ventures,  and 
thus  each  enterprise  that  is  taken  up  becomes  charged  with  the  expenses 
of  those  that  are  abandoned,  the  capital  is  correspondingly  "  diluted  ",  and 
the  industry  is  handicapped.  x 

l''or  most  industries,  it  is  not  the  chief  raw  material  that  gives  the  wise 
investor  anxiety  so  much  as  the  accessories.-  Thus  the  expert  prospectbr  of 
one  substance  may  find  his  favourable  results  of  no  use^  without  favourable 
results  of  a  wholly  different  class.  Further,  for  general  industrial  progress 
the  manufacturers  of  India  must  be  in  a  position  to  make  use  of  the  results 
of  work  done  elsewhere .;  but  to  apply  them  to  local  conditions  i-s  often  by 
no  means  easy.  In  some  instances,  the  information  available  is  designedly 
left  incomplete  and  gaps  have  to  be  filled  in  by  trials  and  experiments,  whilst 


*"  Commei'uial  Products  of  India",  published  uider  the  authority  of  the  Secretary  of  State  for  India  hy 
.Tohn  Murray,  1908,  which  is  a  short  edition  revised  to  1908  of  Watt's  "Dictionary  of  the  Economic  Products 
of  Iniia."— Caloatta.  1885—1899, 
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the  adaptation  of  methods  and  processes  to  Indian  conditions  and  to  Indian 
materials  often  involves  research  work  of  a  complex  and  difficult  character. 
.Between  the  first  stage  of  the  inception  of  an  industrial  undertaking  and  its 
actual  realisation  there  is  usually  a  necessity  for  scientific  and  expert  control. 
Much  money  in  the  past  would  have  been  saved,  if  the  importance  of  these 
preliminary  investigations  had  been  realised.  Ordinarily,  no  firm  can  afford 
to  risk  the  cost  of  employing  the  various  experts  so  required  in  an  uncertain 
venture.  This  is  more  appropriately  the  business  of  the  State,  and  the  survey 
of  its  natural  resources  should  be  undertaken  systematically,  not  in  the  form 
of  an  isolated  series  of  special  prospecting  tests,  which  results  in  frequent 
repetitions,  with  wasteful  overlapping  of  results  and  embarrassing  gaps.  The 
best  intentions  on  the  part  of  Government  and  a  wise  policy  of  industrial 
encouragement  will  never  have  their  full  value,  unless  preceded  by  a  systematic 
survey  of  the  country's  natural  resources.  Private  enterprise,  however,  Avill 
follow  in  a  healthy  form  and  with  little  artificial  stimulus,  when  sufficient 
informiation  of  the  rigM  kind  is  made  available  in  a  way  that  reduces  the 
opportunities  of  the  speculator  to  prey  on  a  credulous  investor.  The  striking 
financial  results,  which  followed  quickly  and  directly  after  the  employment 
from  about  1905  of  scientific  specialists  in  agricultural  research,  demonstrate 
the  wisdom  of  investing  in  modern  science,  and  indicate  also  the  opportunities 
that  have  almost  certainly  been  missed, in  many  other  ways  that  affect 
the  prosperity  of  the  people  and  the  revenues  of  the  State.  We  have  thus  no 
hesitation  in  recommending  a  very  substantial  increase  in  the  scientific  and 
technical   services  as  essential  to  industrial  development. 

116.  We  have  discussed  with  various  witnesses  the  form   of  classification  Existing  lack  on 
and  organisation  most  likely  to  be  effective  for  the  scientific  services  of  a  country  organisation  in 
of  the  size   and   varied  character  of  India.     The  problems  of  pure  research       scientific 
require  a  high  degree  of  specialisation,  which  will  become  more  prpnounced 

with  the  development  of  the  sciences  generally.  For  the  practical  application 
of  the  results  of  research,  however,  a  wider  appreciation  of  other  sciences,  an 
acquaintance  with  business  methods,  and  sometimes  intimate  local  knowledge  are 
necessary.  India  has  at  times  had  the  benefit  of  both  types  of  scientific  men, 
and   for  want  of  official  co-ordination  has  often  suffered  from  both. 

In  addition  to  a  general  deficiency  of  scientific  and  technical  officers,  there 
is  a  noticeable  absence  of  anything  approaching  a  natural  classification  of  the 
various  classes  of  experts  employed.  Scientific  and  technical  officers  are 
employed,  sometimes  as  whole-time  officers  in  an  organised  and  graded  service; 
at  other  times  as  experts  on  short-term  agreements.  There  is  a  general  want  of 
uniformity  and  an  absence  of  system  about  their  functions,  powers  and  terms 
of  service.  We  have  found  the  scientific  experts  forming  heterogeneous 
groups,  with  no  uniform  conditions  of  service,  with  no  definitely  established 
policy 'or  precis©- limits  to  their  activities.  The  result  is  waste  ff  money  in 
duplicating  equipment,  absence  of  combined  effort  to  form  satisfactory  reference  . 
libraries,  overlapping  of  research  work  on  some  questions  with  consequent 
neglect  of  others,  absence  of  authoritative  check  as  to  the  value  of  results, 
confusion  among  the  general  public,  and  a  disconcerting  variety  of  isolated  or 
short-lived,  serial  publications . 

117.  If  one  takes  any  single  science,  say,  zoology,  the  problems  that  arise 
ma-^  be  referred,  in  a  purely  haphazard  way,  to  any  one  of  many  zoologists— to 
an  officer  working  under  the  Forest  Department  at  Dehra  Dun,  to  any  one  of  the 
various  kinds  of  zoologists  employed  by  the  imperial  or  proviacial  Agricultural 
Departments,  or  at  the  Indian  Musewm  at  Calcutta.     Not  one.  of.  these  officers 
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has  any  regular  means  of  knowing  what  the  others  are  doing  ;  there  is  no  one  to 
check  his  results,  and  no  one  journal  to  which  outsiders  can  refer  as  covering 
the  whole  range  of  zoological  research  activities  in  India.  The  zoological  staff 
of  the  Calcutta  Museum  has  recently  been  constituted  as  a  Zoological  Survey 
of  India,  but  there  are  still  more  official  zoologists  outside  than  within  the 
new  department,  which  consists  of  only  four  zoologists. 

The  members  of  the  Botanical  Survey  of  India  are  only  five  in  number, 
but  all  are  largely  occupied  with  extra-departmental  duties,  while  a  far 
larger  number  of  official  botanists  are  employed  in  quite  other  departments.' 

Por  the  various  chemical  problems  that  are  essential  to  industrial 
development  in  the  country,  this  form  of  organised  confusion  exists  even  on  a 
larger  scale.  Chemists  are  employed  by  the  various  provincial  Agricultural 
Departments^  but  some  of  them  we  found  to  be  occupied  with  problems  like 
dyeing,  paper-pulp  making  and  the  extraction  of  drugs,  being  apparently 
unconscious  of  what  has  been  done,  and  is  now  being  undertaken,  in  other 
parts  of  India.  Chemists  are  employed  at  the  cordite  factory  near  Wellington 
under  the  Ordnance  Branch  of  the  Munitions  Board.  A  tinctorial  chemist  is 
employed  under  the  Director  of  Industries  in  Madras,  and  another  und^r  the 
Director  of  Industries  in  the  United  Provinces.  A  mineral  chemist  works 
under  the  Geological  Survey.  One  or  two  metallurgical  chemists  are  engaged 
as  inspectors  of  steel  at  Kalimati.  'Chemists  are  employed  in  the  Medical 
Stores  Department,  in  the  Mints,  in  the  Eorest  Department,  under  the 
Superintendent  of  Local  Purchases,  under  the  Collectors  of  Customs,  as 
professors  in  various  Government  Colleges,  and  as  chemical  analysts  to  Local 
Governments,  while  there  appear  to  be  no  definite  conditions  governing  the 
reference  of  chemical  problems  to  the  Imperial  Institute  in  London.  Most  of 
these  chemists  may  be  required  to  give  authoritative  advice  on  any  branch  of 
chemistry ;  they  are'  in  isolated  posts,  gener-ally  with  no  official  prospects  of 
promotion  of  a  kind  that  would  satisfy  any  scientific  man  of  energy  and 
ability.  It  is  not  within  any  one's  powers  to  obtain  a  collective  opinion  on  any 
chemical  question.  The  permanent  official-  establishments  are  also  supple- 
mented at  irregular  times  by  the  employment  of  temporary  experts,  on  the 
apparent  assumption  that  India  has  insufficient  problems  to  occupy  the  life's 
work  of  one  man  in  connection  with  such  large  industries  as  silk,  tanning, 
glass,  glycerine,  paper-pulp,  and  soap. 

Apart  from  the  dissipation  of  energy  due  to  this  unorganised  variety,  the 
employment  of  isolated  experts,  whether  permanent  or  temporary,  results  in  a 
waste  of  money.  A  scientific  service,  with  a  definitely  established  position, 
can  attract  recruits  for  smaller  initial  pay  than  one  of  unknown  prestige. 
Many  of  the  scientific  specialists  quickly  reach  their  maximum  salaries,  and, 
witnessing  the  gradual  rise  in  pay  and  position  of  their  contemporaries  in 
other  services,  naturally  grow  discontented,  and  consequently  become  of 
reduced  value  to  the  country.  In  view  of  the  fact  that  no  quantitative 
standard  can  be  established  to  gauge  scientific  research,  no  one  can  say  what 
the  country  loses  by  discontent  among  its  scientific  staff. 

CJassiacation  of  H8.  There  are  two  principal  ways  in   which  scientific  officers  can  be 

Bojentilic  officers,  classified,  viz.,  {a)  by  taking  the  single  science  subject  as  the  main  bond  of  union, 
or  (6)  by  taking  the  application  of  the  various  sciences  as  the  line  of  primary 
grouping.  The  Geological  Survey  and  the  Agricultural  Departments  are  our 
most  satisfactory  cases  to  illustrate  each  method  of  classification— the  science  of 
geology  is  the  bond  in  the  first  case,  and  the  application  of  such  sciences  as 
entomology,  botany  and  chemistry  to  agriculture  in' the  second. 
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The  Geological  Survey  is  organised  and  equipped  to  deal  with  all  problems  (a)  The  science 
■connected  with  the  development  of  our  mineral  resources,  namely,  the  various  as  the  bond  : 
branches  of  pure  geology  required  to  complete  the   general  geological  map  of  **^^  Geological 
India,  mineral  statistics,  information  regarding  mineral  occurrences,  and  the   "'^®^* 
conditions  under  which  prospecting  licenses  and  mining  leases  are  granted. 
The  department   touches  on-  public  education  by  making  its  reference  museum 
accessible  to  the   public   and  by   lending  officers   for  short  periods  as  college 
professors.    Three  advantages  have  followed  from  this  compact  structure  i-^ 

1.  Everybody   in   India,  whether  an  official  or  a  private  person,  knows 

exactly  whether  a  definite  problem  does,  or  does  not,  come  within 
the  province  of  the  Geological  Survey ; 

2.  The  activities  of  its"  ofl&cers  can  never  overlap  those  of  another 

department  without  being  noticeable,  while  no  other  official, 
either  of  the  Government  of  India  or  under  a  Local  Government, 
can  pose  as  an  authority  on  mineral  questions  without  obviously 
trespassing  on  ^the  functions  of  a  recognised  and  established 
department ; 

3.  To  the  rest  of  the  scientific  world  a  member  of  the  Geological  Survey 

always  retains  his  caste  as  a  geologist,  and  the  director  of  the 
department  occupies  ex  officio  an  honoured  position. 

These  circumstances  add  to  the  prestige  of  the  department  and  tend  to 
foster  an  esprit  de  corps,  which  lends  an  additional  attraction  to  the  service. 
The  department  has  maintained  without  interruption,  since  its  foundation, 
a  set  of  serial  publications  which,  being  the  only  publications  of  their  kind  in 
India,  enable  it  to  enjoy  the  benefit  uf  a  monopoly  in  making  exchanges_with 
other  institutions  abroad.  As  a  result,  it  possesses  one  of  the  most  satisfactory 
reference  libraries  of  its  kind.  This  feature  is  one  of  very  great  importance, 
for  it  is  difficult  to  over-estimate  the  value  to  the  department  of  the  certainty 
with  which  an  officer  can  rely  on  his  library  in  following  up  a  line  of  research  in 
*any  branch  of  pure  or  applied  geology. 

The  scientific  officers  of  the  Agricultural  Department   are  bound,  together  (6)  Application  ol 
by  the  fact  that  their  various  sciences  are  applied  to  agriculture.  ,  At"  the  Pusa  f  *®J*!®L^^^®. 
Research  Institute  the  scientific  officers  include  mycologists,  economic  botanists,  ^"^^^^^1  and^"' 
entomologists,  bacteriologists  and  chemists.     In  each  of  the  provinces,  one  finds,  Forest  Depart- 
in  addition  to  one  or  two  recognised  agriculturists,   representatives  of  some  one  ments. 
or  more  of   these  accessory    varieties  of  scientific  officers.     We  have  been 
impressed  with  the  high  quality  of  officers  who  have  been  recruited  in  this  way, 
and  by  the  keenness  which  they   show.     They  commence  with  a  higher  initial 
pay,  and,  up  to  ten  years  of  their  service,  they  have  better  prospects  than  the 
Geological  Survey    officers;   but  their  official   prospects  are  limited  to  the 
disappointingly  short  and  blind  alley  into  which  they  entered  at  an  age  too 
young  to   consider  the  ultimate  aspect  of  this  question.     On^  the  other  hand, 
there'is  no  check  on  the  quality  or  quantity  of  work  done  by  the  various 
provincial  officers.     The  chemist,   the   entomologist,  or  the  botanist  of  each 
provincial  Agricultural  Department  is  a  law  unto  himself,   and  is  without 
the  stimulating  influence  of  other  men  of  the  same  scientific  caste.    Although, 
'for  example,. there  is  a  principal  for   the  Agricultural  College  at  Coimbatore, 
the  scientific  officers  associated  with  him,  namely,  an  agricultural   chemist, 
an  economic  botanist,  a  mycologist,  and    an  entomologist,  form,   for  research 
purposes,  separate  departments,  each  being  free  to   communicate  direct  with 
the  Director  of  Agriculture  for  the  province. 
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Some  of  these  specialists  find  it  necessary  to  publish  their  results  in  extra- 
departmental  journals.  The  plant  pathologist  at  Pusa,  for  example,  finds  that 
his  most  suitable  journal  is  one  published  at  Berlin,  and  his  scientific  interests 
thus  tend  to  become  more  closely  linked  with  German  vegetable  pathologists 
than  with  his  colleagues  in  the  Agricultural  Department  of  India. 

A  perusal  of  the  list  of  agricultural  publications  in  India  shows  the  wide 
field  of  literature  over  which  the  agricultural  research  worker  must  range 
befbre  he  can  be  certain  that  he  has  discovered  the  latest  and  most  up-to-date 
information  on  his  subject. 

The  publications  of  the  Agricultural  Department  fall  into  two  main 
divisions : — 

I.  Those  issued  by  the  Imperial  Department  of  Agriculture:'^- 

1.  The  Agricultural  Journal  of  India.     (Quarterly.) 

2.  Memoirs.     (Occasional)  in  series,  such  as  Botanical,  Entomological, 

Chemical,  Bacteriological  and  Veterinary. 

3.  Bulletins. 

4.  Annual  Eeports,  viz., 

(i)  Scientific    reports    of  the   Pusa  Agricultural   Eesearch  Institute, 

(including  the  Eeportof  the  Imperial  Cotton  Specialist). 
( ii)  Eeport  on  the  Progress  of  Agriculture  in  India, 
(iii)  Eeport  of  the  Imperial  Bacteriological  Laboratory,  Muktesar. 

Besides  these  there  are  Proceedings-  of  the  Board  of  Agriculture  (biennial) 
those  of  sectional  meetings  of  the  Board,  and  monographs  and  books. 

II.  Those  issued  by  provincial  Departments  :-^ 

(1)  Annual  Reports  on  the  administration  of  the  provincial  Veterinary 

and  Agricultural  Departments. 

(2)  Annual  Eeports  on  the  working  of  the  Agricultural  Stations. 

(3) ^  Occasional  leaflets  and  bulletins  on  special  subjects  in  English  or 
vernacular  for  the  use  of  cultivators  and  others. 

(4)  Magazines  on  popular  lines    in  English  and    vernacular,  either 

conducted  by  the  department  or  under  its  patronage.     These  are 

monthly  or  quarterly,  and  are  designed  to  keep  the  cultivators  of 

the  province  in  touch  with  the  work  of  the  department. 

•At  the  Eorest  Eesearch  Institute,  Dehra  Dun,  we  found  a  forest  economist, 

a  chemist,  a  botanist,  a  silviculturist,  and  a  zoologist,   each  working  on  his  own 

special  lines  under  a  senior  Eorest  officer  as  Director  of  the  Institute.     It  is  the 

business  of  the  Eorest  Economist  to  detect,  if  possible,   ways  for   bringing  the 

forest  products  into  greater  use  for  the  various  technical  industries.     To  make 

his  office  of  any  practical  value,  therefore,  he  must  acquaint  himself  with  the 

details  of  industries  like  paper-making,  match  manufacture,  .the  extraction  of 

drugs,  essential  oils  and  perfumes,  besides  having  a  knowledge  of  the  various 

uses  to  which  special  kinds  of  timber  can  be  devoted.   His  activities  cover  a 

field  nearly  as  wide  as  that  formerly  attempted  by  ,the  Eeporter  on  Economic 

Products  to  the  Government  of  India  ;  and,  even  if  the  range  of  subjects  which 

he  is  supposed  to  know  were  possible  to  any  human  being,  he  would  quickly 

realise  that,  by  devotion  to  his  special  work,  he  must  sacrifice  his  prospects  of 

promption  to  the  higher  posts  in  the  Eorest  Department.     There  is  also  a  single 

chemical  adviser,  whose  research  work  has  indicated  the  occurrence  of  valuable 

chemical  materials  obtainable  from  the  forests,  hardly  one  of  which  he  can 

follow  to  the  stage  of  establishing  an  industrial  proposition  that  would  justify 
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commercial  enterprise.  His  results,  obviously,  ought  to  come  under  review 
by  a  chemical  service,  which  would  include  chemists  who  could  make  an 
independent  estimate  of  their  importance,  and  practical  chemical  engineers 
who  could  give  authoritative  information  as  to  their  commercial  value,  and 
thus  facilitate  the  exploitation  of  the  raw  products,  either  departmentally  or 
through  chemical  manufacturing  companies.  '  mi 

119.  Before  balancing  the  relative  merits  of  these  two  systems  of  grouping  Effect  oi  systems 
scientific  ofl&cers,  it  is  necessary  to  take  into  consideration  the  way  in  which  o*  classification 
Local  Governments  may  be  affected  by  the  adoption  of  either.    There  is  no  ^gn^"^    °'^ 
doubt  that  the  second  system  of  grouping  officers,  according  to  the  practical 
application  of  their  special  subjects,  lends  itself  more  easily  to  the  immediate 
requirements  of  Local  Governments.    The  Geological  Survey  is  strictly  imperial 

in  character  and  its  officers  are  beyond  the  control  of  any  Local  Governments, 
but  the  rangfe  of  its  existing  functions  could  not  be  undertaken  by  any  Local 
Government,  except  by  the'institution  in  its  province  of  another  department 
•of  practically  the  same  size  ;  for  the  department  is  no  more  than  large  enough  to 
include  the  necessary  variety  of  specialists,  together  with  an  allowance  for 
casualties,  unsatisfactory  recruits,  and  leave.  On  the  score  of  expense  alone 
provincial  duplication  in  this  way  would  be  impracticable.  Local  Governments 
naturally  desire  to  have  control  of  the  scientific  officers  working  in  their 
provinces  ;  they  believe  that  their  interests  are  not  always  sympathetically 
considered  by  the  heads  of  imperial  departments;  and  the  problems  awaiting 
solution  are  so  numerous  that  no  imperial  scientific  department,  as  now  under- 
staffed, can   satisfy  the  demands  of  Local  Governments. 

120.  Whilst  admitting  the  danger  of  imperial  scientific  officers  neglecting  Arguments  in 
the  immediate  demands  of  Local  Governments,  we  consider  that  the  balance  of  g*^?!^  ^°*  -ttTth' 
advantage  is  distinctly  in  favour  of  grouping  these  officers  by  their  principal  silence  as  the 
subjects  in  imperial  services,  while  providing  arrangements  for  recognising  the  bond, 
provincial   claim  to  paramount  authority  in  applying  the  results  of  scientific 

research.     Our  reasons  are  shortly  these  : — 

{a)  The  functions  of  scientific  officers  are  advisory, '^rather  than  execu- 
tive. Consequently,  quality  of  work  is  more  important  than 
promptness  of  action,  and  technical  efficiency  should  be  con- 
sidered before  purely  local  knowledge.  One  has  to  remember  that, 
unless  a  scientific  officer  specialises,  his  advice  may  be  harmful.' 

(J)  It  is  not  difficult  to  organise  an  imperial  service  so  that  some  of  its 
officers  are  placed  temporarily  under  the  orders  of  Local  Govern- 
ments or  other  departments  for  special  investigations  of  local 
value  or  as  consultants.  ^ 

{o)  Some  Local  Governments  are  too  small  to  maintain  anything  like 
the  required  variety  of  scientific  officers,  or  erven  of  the  equip- 
ment required  for  research  work' ;  they  must  always  rely  on  an 
imperial  staff. 

'{d)  Local  Governments  can^iot  offer  the  prospects  necessary  to  attract 
the  best  type  of  scientific  man ;  they  have  no  check  on  the 
quantity  and' quality  of  his  work,  such  as  is  possible  in  a  large 
service  with  a  distinguished  chief  ;  they  cannot  create  a  reference 
library  nor  the  atmosphere  of  science,  without  which  most 
scientific  men  fail  to  work  and  flourish.* 

(e)  The  chief  grievance  of  LocalGovernments  is  due  to  the  fact  that 
hitherto  the  Government  of  India  has  never  had  a  staff  sufficient 
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to  meet  the  urgent  problems  of  the  provinces.  The  cure  for  this- 
is  obvious  and  simple  ;  the  scientific  services  hitherto  liave  been^ 
through  failure  to  appreciate  their  full  value,  starved  financially. 

{f)  When    a  provincial  scientific   oflBcer    is  found  to  be  unsuitable 

in.  any  post,  it  should  be  possible  to  effect  a  change  by  his  return 

*-  to    the  imperial  reservoir,    where    his  idiosyncrasies    can    be 

accommodated.  Under  the  present  arrangements,  an  unsatisfac- 
tory specialist  employed  by  a  Local  Government  cannot  generally 
be  dispensed  with,  as  the  Local  Government  has  no  one  of  the 
same  caste,  who  can  fitly  judge  of  an  expert's  qualifications. 

The  constitution  of  a  certain  number  of  scientific  services  based  on  the 
assumption  that  the  science  itself  is  a  chief  link  between  all  members,  does 
not  prevent  the  formation  of  departments,  either  imperial  or  provincial,  where 
the  application  of  various  sciences  is  the  chief  bond  of  union.  ^  To  take  a 
single  scientific  service  as  an  example,  many  of  the  problems  of  tanning  are 
mainly  chemical,  but  the  technical  difficulties  in  connection  with  the  industry 
are  so  varied,  the  field  for  research  is  so  promising,  and  the  duty  of  training 
young  men  to  qualify  technically  is  so  pressing,  that  we  do  not  hesitate  to 
recommend  a  special  department  to  develops  an  industry  in  which  India  is 
conspicuously  well  supplied  with  raw  materials  of  all  kinds.  There  is  no 
reason  why  a  department  of  leather  technology,  composed  of  different  specialists, 
should  not  borrow  one,  two  or  more  chemists  from  the  Chemical  Service, 
keeping  them  for  long  or  short  periods  according  to  the  nature  of  their 
work.  Similarly,  the  Geological  Survey,  the  Poresfc  Department,  the  Agricul- 
tural Department  -and  some  of  the  provincial  Departments  of  Industries 
might  obtain  the  necessary  chemipal  experts  by  the  seconding  of  appropriately 
specialised  chemists  from  the  general  Chemical  Service. 

Proposed  organ-  121.  The  science  subjects  that  have  a  direct  bearing  on  industries  and 

isationfor  an       seem  especially  to  merit  official  organisation  along  lines  similar  to  those  of  the 
Service  Geological   Survey    are  chemistry,   botany,  and   zoology.     Taking  chemistry 

first,  it  would  be  possible,  for  administrative  purposes,  to  divide  the  chemists 
into  three  fairly   compact   groups   which   might   be   called,   {a)  agricultural, 
(6)   organic,  and   (c)  mineral  chemists.    In  many  ways  the  agricultural  and 
the  organic  chemists  would  overlap,  as  many  of  the  problems  of   agricultural 
chemistry  are  organic  in  their  character.     It  is  desirable,  however,  in  a  place 
like  India,  where  agriculture  is  so  extremely  important,  to  give  this  branch  of 
chemistry  special  consideration.     The    organic    chemists  would    be    occupied 
largely  with  problems  connected  with  forest  products,  drugs,  perfumes,  essential 
oils  and  dyes,  leather  and  sugar.     Many  of  these  officers  would  be   eligible  to- 
officiate  in  the    agricultural    grotip.     The   mineral  chemists   would  include.  ■ 
metallurgists,  the  metalliirgical  inspectors,  and  the  chemists  of  the  Mints  and 
of  the  Geological  Survey.     At  some  laboratory  recognised  as  the    headquarters 
of  the  service,  there  should  also  be    at  least  one  chemist  who  has  specialised 
in  physical  chemistry,  for  a  chemist  of  this  type  would  deal  with  the  physical 
problems  connected  with  both  the  inorganic  and  organic  substances.     It  seems 
to  us  that  Dehra  Dun  possesses  many  advantages  as  a  site  for  the  headquarters 
of  this  as  well  as  of  some  other  scientific  services.  "The  whole  of  the  chemists 
would  be  under  the  controli   for  scientific  purposes,   of   a  senior  officer  who 
might  appropriately  be  called  Chief  Chemist  to  the  Goyernment  of  India. 
Under    him    directly    wQuld    be    the  staff  of  the  headquarters  laboratory, 
including'  the  physical  chemists,  and  the  specialists  not  assigned  to  provincial 
branches.    The  other    three    groups    would    be    under    the    supervision    of 
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would  be  lent  to  Local  Governments  and  tbe  principal  Government  depart- 
ments for  terms  normally  limited  to  five  years.  They  would^  carry  on  the 
routine  duties  required,  in  some  cases  including  teaching,  and  would  undertake 
certain  forms  of  research  with  the  approval  of  the  head  of  their  service. 
All  results  of  scientific  and  practical  value  would  be  published  in  a  serial 
recognised  as  the  authoritative  publication  of  the  Indian  Chemical  Service. 
Such  a  serial  would  quickly  establish  its  position  in  the  scientific  world  and 
would  become  a  convenient  medium  for  the  publication  also  of  papers  by  private 
chemists,  resulting  thus  in  the  formation  of  an  Indian  '  school'.  At  convenient 
intervals,  most  or  all  of  the  chemists  might  assemble  for  a  week's  conference, 
which  should  be  open  also  to  manufacturing  and  private  chemists. 

122.  For  the  recruitment  of  these  scientific  services,  we  recommend  that  Recruitment 
to  the  utmost  extent  possible  the  junior  appointments  should  be  made  from  *°^  *®'^'"^ ''* 
science  graduates  of  the  Indian  Universities,  and  that  the  senior  and  experi-  ^^■^' 
enced  men  who  will  be  required  to  initiate  and  direct  research  work  should  be 
obtained  on  special  terms  from  England,  when  such  are  not  available  here. 
We  recognise  that  there  will,  at  the  outset,  be  some  difficulty  consequent  upon 
the  conditions  that  will  prevail  in  England  after  the  war,  and  because  of  the 
relatively  small  field  of  selection  which  at  present  exists  in  India.     As  develop- 
ment of  science  teaching  at  the  Universities  proceeds,  and  opportunities  for 
technical  training  in  India  increase,  we  believe  that  the  necessity  for  importing 
specialists  will  greatly  diminish,  and  that  ultimately  the  services  will  be  mainly 
filled  with  officers  trained  iu  this  country.     Kecruits  for  the  scientific  services, 
especially   the   Chemical  Service,  sbould^^be  obtained  at  as  early  an  age  as  possi- 
ble, preferably  noffexceeding  25  years.     We  should  thus  secure  the  University 
graduate,  who  had  done  one  or  perhaps  two  years,  post-graduate  work,  whether 
scientific  or  practical,  but  would  not  yet  be  confirmed  in  specialisation.    The 
object  of  this  proposal  is  to  increase  the  sources  of  choice,  and  to  make  it  less 
difficult  for  Government  to  dispense  with  the  services  of  a  recruit,  if  at  the 
end  of  his  probation  he  is  found  to  be  unsuitable.    We   assume  that  the 
requisite    degree    of    specialisation    will    be  secured  by  adopting  a  system, 
whereby  study  leave  will  be  granted  at  some  suitable  time  after  three  years 
service,  when   a  scientific  officer  should  have  developed  a  distinct  bent.     (See 
also    paragraph  334,  Chapter   XXII.)     The   creation    of   imperial    services 
will  enable  us  to  pool  our  requirements  in  each  science  and  thus  reap  the 
advantages  of  recruitment  in  a  wide  field.    It  will  thus  be  possible,  especially 
in  the  case  of  the  larger  services,  to  substitute  a  system  of  recruitment  on  a 
rough  actuarial  basis,   to   cover  wastage  and  expansion,  for  the  present  ad  hoo 
methods,  under  which  vacancies  have   to  be  filled,  as  they  occur,  and  with 
reference  to  special  appointments,  irrespective  of  the  quality  of  candidates 
available  at  the  time. 

It  is  not  practicable  fo  give  a  precise  estimate  of  the  number  of  officers 
required  and  obtainable  in  the  near  future.  It  will  be  some  years  before  it  will 
be  possible  to  obtain  the  full  necessary  stafE  in  India.  In  addition  there  will  be 
similar  post-war  demands  made  at  home  and  in  the  dominions  for  scientific, 
especially  chemical,  experts,  which  will  render  it  difficult  to  obtain  suitable 
recruits  from  England.  It  is  probable,  consequently,  that  salaries  higher  than 
the  pre-war  rates  will  be  demanded  by  suitably  qualified  experts,  and  for  this 
reason,  among  others,  we  urge  the  speedy  organisation  of  our  scientific  services 
on  lines  that  will  permit  of  training  and  turning  to  account  young  Indians 
who  are  now  taking  up  science  with  no  very  definite  object  in  view. 


The  cliemists  graded  as  1st  class  officers;  and  now  employed  as  sucli  by 
Government  amount  to  just  50,  with  an  aggregate  salary  bill  of  just  ujider  six 
lakhs  per  annum,  chargeable  partly  to  Local  Governments  and  partly  to  the 
Government  of  India.  There  would  be  no  difficulty  in  allotting  profitable 
duties  to  about  120 — 130  such  officers,  with  an  aggregate  annual  salary  of  about 
IB  lakhs. 

How  effect  123.  It  would  be  of  little  practical  value  to  propose  a  full  cadre  under  war 

should  be  given  conditions,  but  the  chemical  problems  awaiting  solution  are  so  urgent  that  we 
tions.  ^^^  *'  recommend  the  early  institution  of  measures  for  organising  the  research  work 
of  the  various  official  and  private  chemists  who  are  not  already  fully  occupied 
■with  important  routine  duties.  It  will  probably  be  necessary,  at  the  right  time, 
to  appoint  a  special  committee,  which  should  include  a  distinguished  chemist 
from  abroad,  to  formulate  proposals  for  the  permanent  organisation  and  the 
terms  of  employment  of  the  new  service,  and  for  the  location  and  equipment  of 
research  laboratories. 

We  have  described  with  some  detail  the  kind  of  organisation  which,  we 
think,  will  be  necessary  for  a  chemical  service,  because  chemistry  is  so  obviously 
and  fundamentally  essential  to  many  industries. 

Ofganisation  of  5.24^  Imperial  departments  for  botany  and  zoology  are  already  established, 

scientific  ^^^»  ^^  already  stated,  they  control  only  a  small  fraction  of.  the  existing  official 

departments.  activities,  although  these,  in  the  aggregate,  are  manifestly  below  the  require- 
ments of  the  country.  Although  agriculture  and  forestry  show  most  strikingly 
the  need  for  chemical,  bacteriological,  botanical  and  zoological  (especially 
entomological)  research  and  routine  operations,  these  sciences  appeared  to  us  to 
have  sufficient  direct  and  indirect  bearing  on  other  indust^es  to  justify  our 
inviting  evidence  from  appropriate  specialists.  -Among  these,  "there  was  a 
general  consensus  of  opinion  in  favour  of  the  formation  of  imperial  services, 
such  as  that  proposed  by  us  for  chemistry  and  that  which  is  already  in  existence 
for  geology. 

In  the  case  of  botany,  the  general  opinion  of  qualified  witnesses  was  also 
in  favour  of  a  single  compact  serv^ice,  whiloj  in  the  case  of  zoology,  it  may  be 
advisable  to  recognise  in  a  tropical  country  like  India  the  large  demands  for, 
and  high  degree  of  specialisation  required  in,  entomology.  Our  object  of 
securing  the  advantages  of  scientific  specialisation  without  introducing  the 
administrative  difficulties  of  subdivision  seems  to  be  met  by  recognising  eilto- 
inology  as  a  distinct  administrative  unit. 

-  Mr.  T.  Bainbrigge  Fletcher,  Imperial  Entomologist  at  Pusa,  has  elaborated 
a  scheme  which  we  have  published  in*  full,  (Appendix  K),  for  we  consider  it 
typical  of  .the  claims  which  may  be  put  forward  for  increased  recognition  by 
other  group,  of  scientists.  In  many  respects  this  scheme  falls  into  line  with 
what  we  regard  as  the  ijiost  suitable  foTm  of  organisation,  in  view  of  the  fact 
that  it  is  not -practicable  to  pj?ovide  sufficient  special  entomologists  for  each  of 
the  various  groups  of  insects,  as  well  as  for  the  application  of  the  subject  in  a 
country  as  large  as  India.  We  consider  that  he  has  established  a  fair  claim 
for  a  more  thorough  recognition  of  entomology  and  has  given  good  reasons  for 
the  maintenance  of  a  minimum  staff  of  20  superior  officers. 

We  hesitate  to  oif  er  suggestions  in  greater  detaiil  regarding  the  organisation. 

of  the  imperial  scientific  services  for  bacteriology,  botany  and  zoology,  as  Are 

consider  that  the  best  plan  will  be  the  appointment  of  special  small  committees 

*  for  the  purpose  of  formulating  proposals.    These  comniittees  might  appror- 

priately  inclndcj  in  each  case,  a  distinguished  specialist  from  abroad.     In  our 
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opinion,  research  work  and  science  teaching  must  be  intimately  associated,  and 
there  should  be  a  close  connection  between  the  organised  services  that  we  are 
proposing  and  the  educational  institutions  of  University  rank  in  which  science 
is  taught,  We  have  already  stated  that  ultimately  the  services  should  be 
mainly  recruited  from  the  Indian  Universities,  and  we  hope  that  the  Univer- 
sities will  in  many  instances  find  it  advantageous  to  obtain  their  professors  by 
borrowing  men  from  the  scientific  services,  either  for  short  periods  or  perma- 
nently. We  have  little  doubt  but  that  the  careers  which  will  be  open  to 
officers  in  these  services  will  provide  them  with  excellent  opportunities  of 
obtaining  a  wide  range  of  practical  experience,  both  in  research  work,  and  in 
industrial  methods,  and  that,  for  this  reason,  they  will  attract  many  of  the  best 
University  graduates.  Whilst  the  services  would  offer  a  permanent  career  to 
perhaps  the  majority  of  men  admitted  to  them,  we  contemplate  that  many 
would  regard  service  in  them  as  preliminary  to  independent  work  outside, 
either  in  public  institutions  or  on  private  account.  At  the  present  time,  there 
are  few  openings  for  scientific  men  except  those  offered  by  Government ;  but 
as  time  goes  on  and  the  industries  of  the  country  expand,  there  will  be  a 
steadily  increasing  demand  for  scientific  experts  on  the  part  of  large  manufac- 
turers. The  proposed  scientifi.c  services  would  enaJble  this  demand  to  be  met, 
and  we  can  suggest  no  equally  effective  means  of  providing  for  this  future  need 
so  long  as  Government  continues  to  be  the  chief  employer. 

125.  Scientists  in  the  Education  Department  are  at  present  recruited  as  Relations  of 
members  of  the  Imperial  Educational  Service  through  the  Secretary  of  State  for  scientific  officers 
special  "  professorships  ".     This  system,   although  it  has  advantages  over  the  Education 
former  practice,   which  had  less  regard  to  the  needs  of  modern  specialisation.  Department, 
involves  certain  obvious  drawbacks.    The  professors  are  comparatively  young 
when  recruited,  and   naturally   develope,   under  novel  conditions  of  life  and 
work,   new  professional  interests  which  may  or  may   not  coincide  with  the 
interbsts  of   their  environments.      We  suggest  that   certain  of  the  obvious 
drawbacks  of  the  present  system  would  be  eliminated  by  seconding  from  the 
scientific  and  technical  services  suitable  officers  to  act  as  professors  for,  say, 
five  years  in  the  various  high-grade  colleges  under  Government  or  University 
control.    The  advantages  which  such  a  system  offers  are  mainly  these :  — 

(1)  There  would  be  no  necessity  to   recruit  young  and  inexperienced 
^  officers  through  the  Secretary  of  State  or  appointment  boards  in 

London,  and  it  would  greatly  increase  the  prospects  of  obtaining  ^ 
suitable  Indians  for  such  posts. 

(2)  Tlie  professors  would  have  in  view  a  clear  idea  of  the  connection 

between  the  scientific  and  industrial  needs  of  the  country, 

(3)  They  would  remain  in  touch  with  their  own  respective  services  in 

selecting  subjects  for  research. 

(4)  They  would  be  better  able  more  directly  to  train  students  who  show 

the  qualities  that  are  suitable,  as  recruits  for  j;he  imperial 
servixies. 

(5)  This  system  would  have  the  advantage  of  giving  a  change  of  occupa- 

tion to  those  who  may  tend  to  become  stale  and  narrow  through 
uninterrupted  continuance  in  teaching  under  the  same  surround- 
ings ;  while,  by  transference  from  the  ordinary  official  service  to 
colleges,  technical  officers  obtain  an  opportunity  of  renewing  in  a 
well-proportioned  way  their  general  knowledge  of  their  special 
professional  subjects,  and  the  practice  of  teaching  will  bring  them 
ipto  contact  with  new  and  important  interests,'  namely,    the 

11  A 
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training  of  young  men  for  professional  careers.  As  members  of 
services  that  come  into  contact  with  industrial  life,  they  will  have 
far  better  opportunities  than  isolated  professors  of  securing  suitable 
employment  for  their  students. 

We  are  of  opinion  that  a  system  such  as  that  indicated  above,  if  worked 
judiciously,  will  result  in  mutual  advantage  to  the  Education  Department,  to 
the  Universities,  and  to  the  special  scientific  services  ;  it  affords  an  opportunity 
for  recognising  the  necessity  of  specialisation  without  the  narrowing  and  deaden- 
ing results  which  follow  over-specialisation;  it  permits  of  accommodating 
peculiarities  of  temperament,  which  may  not  be  foreseen  at,  or  may  develope 
after,  the  time  of  recruitment ;  and  it  offers  the  small  but  important  advantage 
of  helping  the  colleges  to  form  collections  of  illustrative  samples  from  duplicates 
that  can  be  spared  by  the  imperial  scientific  services. 

Position  o!  126.  "We  consider  that  the  head  of  a  scientific  service  should  relinquish  all 

scientific  officers  administrative  authority  over  any  of  his  scientific  and  technical  officers  who 
L»^?G^rn>  ^^^  ^^  transferred  for  service  under  a  Local  Government  or  under  some  depart- 
ments, ment  of  the  Government  of  India." 

We  do  not  think  it  praciticable  to  formulate  rules  applicable  to  all  such 
services  regarding  questions  like  programmes  of  research  work,  inspection  of 
results  and  forms  of  publication,  but  we  suggest  the  following  general  principles 
as  necessary  to  ensure  the  maintenance  of  professional  standards,  with  due 
recognition  of  local  administrative  authority. 

(1)  Whenever  it  is  possible  to  lay  down  for  any  scientific  officer  a 

programme  of  research  work,  the  iQcal  authority  should  not 
sanction  it  without  consulting  the  head  of  the  appropriate 
scientific  service.  This  will  prevent  unnecessary  overlapping 
or  waste  of  time  in  taking  up  problems  that  are  known  to  the 
central  authority,  from  wider  experience,  to  be  infructiious. ' 

(2)  The  head  of  a  scientific  service  should  have  the  power  to  inspect  the 

scientific  work  of  any  of  his  offixjers  who  have  been  transferred 
to  the  control  of  a  Jocal  authority,  but  his  report  should  be  made 
to  the  latter,  who  alone  would  retain  the  power  of  interference. 

(3)  Eeports  on  research  investigations,  of  a  kind  ordinarily  suitable  for 

publication,   should  be  reviewed  by  the  head  of  the  scientific 
•  service  concerned    and    should  not  be  published  without  his 

consent.  Ordinarily,  such  reports  should  be  given  their  first 
formal  publication  in  the  recognised  journal  of  the  scientific 
service.  This  rule  will  not  prevent  the  issue  by  the  local  authority 
of  administration  or  operation  reports,  or  the  local  reprint  for 
popular  use,  either  in  full  or  in  abstract,  of  papers  already 
formally  published  in  the  authorised  journal  of  the  scientific 
service ;  but  it  must  be  remembered  that  local  and  popular 
journals  will  not  ordinarily  be  recognised  by  workers  in  other 
countries  and,  therefore,  will  not  serve  to  secure  precedence  or  to 
justify  quotation  in  scientific  literature.  It  is  important,  there- 
fore, to  maintain  the  position  of  the  authorised  central  journal, 
and  to  ensure  its  being  made  as  nearly  as  possible  a  complete 
and  authoritative  record  of  scientific  results;  such  a  central 
^  journal  will  soon  establish  itself  as  the  official  gazette  for  its  own 

branch  of  science  in  India,  and  its  recognition  will  remove  any 
temptatic>n  p?  excuse  for  publishing  in  foreign  journals, 
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Research  Work  in  India- 

127.  The  preparation  of  an   extensive    programme  of  research  and  the  Relations 
employment  of  a  number  of  officers  on  the  solution  of  problems  involving  large  between  ressarch 
possibilities  to  private   trade  necessitate  the  consideration  of   the  relations  £Sia!ists. 
between  these  officers  and  the  industrial  interests  which  they  are  intended  to 
serve.     The  following  points  will  certainly  arise  :— 

(1)  The  nature  of  the  assistance  to  private  enterprise  and  the  extent  to 

which  it  should  be  given. 

(2)  The  publication  of  the  results  of  work,  whether  forming  part  of  the 

regular  programme  of  a  Government  department  or  undertaken 
on  behalf  of  private  individuals. 

(3)  The  right  to  private  practice  in  consultii^g  work  on  the  part  of 

officers  employed  by  Government. 

(4)  The  payment  of  fees  for  work  done  on  private  account  in  Govern- 

ment research  laboratories. 

(5)  The  b6st  means  of  encouraging  private  firms  or  individuals  to  set  up  • 

on  their  own  account  as  consultants. 

We  have  considered  these  suggestions  carefully  and  discussed  them  with 
various  authorities  during  the  course  of  our  tours,  and  agree  that  the  following 
general  rules  seem  best  to  suit  conditions  as  they  exist  now  in  India. 

(1)  Specialised  research  institutions  and  laboratories,  such  as  those  belong- 
ing to  the  Forest  and  Agricultural  Departments,  will  generally  not  be  in  a 
position  to  take  up  work  on  private  account.  In  the  case  of  the  former,  almost 
all  the  work  is  already  done  for  Government,  which  is  by  far  the  largest  forest 
•proprietor  in  the  country  ;  ip.  the  case  of  the  latter,  the  individual  agriculturist 
works  on  a  small  scale  and  on  a  non-competitive  basis.  On  the  other  hand,  the 
Indian  Institute  of  Science  and  the  various  research  institutes  that  have  been 
suggested  will  normally  be  employed  on  a  great  variety  of  problems  received 
from  many  sources,  and  there  is  no  reason  why  applications  for  assistance  from 
private  persons  should  not  be  entertained.  Besides  furnishing  solutions  to 
problems  requiring  specific  researches,  these  institutions  will  also  prove 
extremely  useful  to  the  public  as  repositories  of.  technical  and  industrial 
information,  and  suitable  regulations  should  be  framed  to  encourage  bond  fide 
applications  for  assistance  and  information. 

(2)  Of  the  advisability  of  the  publication  of  the  results  of  research  in  pure 
science,  there  can  be  no  doubt ;  and  generally  there  is  no  disadvantage  result- 
ing from  the  systematic  publication  of  the  results  obtained  in  what  may  be 
termed  '  non-competitive '  development  work.  The  matter  is  altogether 
different  with  industrial  researches  which  may  yield  results  of  great  pecuniary 
value  to  the  possessor,  so  long  as  they  are  in  the  nature  of  a  monopoly,  but  may 
often  lead  to  competition  injurious  to  him  directly  they  become  public  property. 
"We   consider  that  the  results   of  all  research  work  carried  on  in  Government 

institutions  should  be  regarded  as  the  property  of  Government.  The  decision 
as  to  the  expediency  of  publication  or  otherwise  should  rest  with  the  controlling 
authorities  ;  and  it  will  be  desirable  in  the  interests  of  all  concerned  to  reach  a 
clear  understanding,  at  as  early  a  stage  as  possible,  on  this  subject  in  each  case. 
We  desire  to  lay  stress  upon  \h.e,  fact  that  instances  may  often  occur  in 
which  it  may  be  found  undesirable  to  publish  broadcast  the  result  of  industrial 
research,  without  in  any  way  precluding  its  confidential  communication  to 
persons  'who  may  be  interested  i^  it,  or  who  may  be  in  a  positiou  to  make 
■jjse  of  it  advantageously. 
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The  data  for  research  must,  in  the  absence  of  any  definite  agreement  on 
the  subject,  be  considered  to  be  the  property  of  the  applicant,  and  the  question 
of  their  publication  should  be  governed  by  recognised  professional  etiquette. 

We  are  conscious  that  the  above  prescriptions  will  deter  some  persons  from 
coming  forward  with  requests  for  assistance  ;  but  these  will  be  as  a  rule  the 
large-scale  industrialists,  who  are  in  a  position  to  engage  private  consultants. 
The  smaller  operator,  who  will  benefit  most  by  this  form  of  help,  is  usually 
working  on  a  less  competitive  basis. 

(3)  We  consider  that  the  scientific  services,  which  we  propose  to  create, 
should  be  sufficiently  well  remunerated  and  should  offer  sufficient  prospects  to 
their  members  to  render  it  unnecessary  to  engage  them  on  terms  other  than 
those  which  have  been  found  suitable  for  such  branches  of  the  public  service  as 
the  Public  Works  Department ;  that  is  to  say,  private  work  for  extra  remunera- 
tion should  not  be  undertaken  without  permission,  which  should  only  be  granted, 
sparingly  andJPor  exceptional  reasons. 

(4)  The  principles  upon  which  fees  should  be  levied  for  work  undertaken 
"    for  private  parties  are  easily  stated.    Normally,  the  cost  of  such  work  must  be 

paid  for  on  some  suitable  basis  to  be  agreed  upon  beforehand.  This  fee  may 
take  the  form  of  a  lump  sum  or  of  a  monthly  contribution  to  cover  a  share  of 
the  salaries  to  the  members  of  the  staff  during  the  time  they  are  employed  on  the 
woirk,  or,  in  some  instances,  may  be  a  combination  of  both  methods.,.  When  a 
private  concern  desires  to  engage  a  Government  research  officer  as  a  regular 
consultant,  the  question  of  fees  and  publicity  should  be  settled  on  the  same  basis 
as  for  individual  consultations.  When  the  research  is  undertaken  at  the  request 
of  private  individuals  and  is  likely  to  be  of  public  utility,  such  work .  should  be 
done  free  of  charge.  Intermediate  cases  may  occur ;  but  they  are  not  likely  to 
be  numerous  or  difficult  to  decide.  A  useful  concession  which  might  be  readily 
granted  to  pioneers  of  new  industries  or  of  existing  industries  undertaken 
under  new  conditions,  would  be  the  privilege  of  obtaining  not  only  free 
technical  advice,  but  also  the  right  to  have  research  work  taken  up  on  their 
behalf  in  Government  laboratories,  without  charge. 

(5)  The  levying  of  the  full  cost  of  work  undertaken  on  private  account 
is  likely  to  prove  the  best  form  of  encouragement  to  the  establishment  of 
private,  and  usually  highly  specialised,  research  laboratories.  It  is  the  almost 
compleite  absence  of  consulting  experts  in  this  country  which  renders  it 
difficult  for  Indian  enterprises, on  anything  hut  a  large  scale  to  obtain  sound 
and  disinterested  advice..  It  will  be  one  of  the  functions,  of  the  Departments 
of  Industries  to  undertake  such  work ;  but  the  desirability  of  encouraging 
private  consultants  should  always  be  kept  in  view,  and  the  policy  of  the  depart- 
ment should  be  directed  towards  this  end.  The  growth  of  a  class  of  private 
specialists  in  various  forms  of  technology  should,  therefore,  be  stimulated,  and 
Government  departments  should  make  use  of  their  services,  whenever  there 
is  advantage  in  doing  so.  We  would  deprecate  the  importation,  of  specialists 
on  short-term  agreements,  whenever  it  is  possible  to  engage  the  services  of 
men  already  practising  in  the  country ;  and  we  recommend  as  a  general  policy 
that  Government  should,  as  far  as  possible,  offer  encouragement  to  private 
consulting  engineers  and  specialists,  whenever  this  can  be  done  without  detri- 
ment to  the  public  interests  involved^ 

Location  ol  128.  The  scientific  services  which  we  have  proposed  above  will  contribute  to 

research  ^j^g  organisation  of  research  work  throughout  India  and  the  correlation  of 

results  obtained  within  their  respective  sciences.    The  provision  for  scientific 
yesearch  clearly  postulates  that  of  laboratories,  and  "the  question  therefo^;e 


89 

arises  how  those  laboratories  should  he  grouped  and  located.  Two  main 
suggestions  were  put  before  us  in  evidence,  one  that  on  grounds  of  economy 
and  to  create  the  scientific  atmosphere  necessary  for  research  on  as  wide  a  scale 
as  possible,  all  branches  of  scientific  research  should  be  grouped  in  a  single 
institute ;  the  other,  that  research  institutes  should  be  specialised,  so  as  to  bring 
them  as  closely  as  possible  into  contact  with  local  industrial  problems.  A 
small  number  of  witnesses  suggested  that  research  work  generally  should  be 
relegated  to  a  central  institute  :  the  Indian  Institute  of  Science  at  Bang3,lore 
is  the  outcome  of  the  idea  that  all  sciences  are  sufl&ciently  related  to  be  brought 
into  one  institute. 

129.  But  the  history  of  this  Institute  shows  that,  where  the  income  is  Constitution  o£ 
limited,  research  activities  must  be  confined  to  a  single  branch  of  science,  if  J~?  f  g'^eMe 
results  of  practical  value  are  to  be  obtained.  Ori^ally  projected  by  the  late 
Mr.  J.  N.  Tata  with  the  object  of  encouraging  post*graduate  research  in  pure 
physical  science,  it  has,  in  the  course  of  a  comparatively  short  career, 
developed  a  distinct  tendency  towards  the  study,  of  problems  which  are  likely 
to  lead  to  results  of  immediate  economic  value,  rather  than  towards  the 
pursuit  of  investigations  of  purely  scientific  interest. 

Ihe  administration  of  the  Institute  is  somewhat  complex  owing  to  the 
fact  that  it  represents  so  many  interests.  Its  income  is  derived  from  the 
original  endowment,  which  yields  annually  Es.  1,25,000,  supplemented  by  an 
annual  grant  of  Es.  50,000  from  the  Mysore  State ;  while  the  Government 
of  India  contribute  a  grant-in-aid  ameunting  to  one-half  of  that  realised  from 
the  other  two  sources.  The  affairs  of  the  Institute  are  managed  Jby  ^  Councilj 
»  partly  nominated  by  the  contributors  to  the  income  and  partly  elected  by  a 
nominated  Court  of  Visitors  scattered  over  India.  The  supreme  controlling 
authority  is  the  Governor-General  in  Council,  who  exercises  his  functions 
through  the  Education  Department ;  but  certain  poM'ers  are  also  vested  in 
the  person  of  His  Excellency  the  Viceroy,  who  is  the  patron  of  the  Insti- 
tute. 

There  are  two  main  departments,  one  dealing  with  electric  technology  and 
the  other  with  chemistry.  The  latter  is  subdivided  into  three  sections,  each 
under  a  separate  professor.  ,  The  department  of  electric  technology  has  failed 
to  attract  research  students  and  is,  for  the  present,  merely  a  school  for  the  train- 
ino"  of  electrical  engineers  ;  but  the  chemical  department  is  given  up  to  research 
work  whioh,^  though  not  entirely,  is,  as  we  have  abeady  stated,  chiefly  of  a 
pl?actical  character.  The  students,  though  few  in  number,  come  from  various 
parts  of  India,  and  there  are  at  present  no  signs  of  undue  localisation  in  this 
respect ;  but  this  could  not  be  said  of  the  economic  work  going  on  in  its  labora- 
tories, most  of  which  at  the  time  of  our  inspection  had  been  taken  up  at  the 
instance  of  the  Industrial  Departments  of  Madras,  Mysore  and  Hyderabad. 
The  Council  of  the  Institute,  through  their  Director,  represented  to  us  that, 
in  their  opinion,  there  was  ample  scope  for  developments,  and  that  these 
would  be  undertaken  as  soon  as  the  income  of  the  Institute  permitted.  It 
was  further  suggested  that,,  with  adequate  support,  the  Institute  might  be 
made  the  centre  of  chemical  researdi  for  all  India.  We  agree  that  it  might 
be  strengthened  considerably  with  advantage ;  but  we  are  definitely  of  opinion 
that  its  value  to  the  industries  of  India  is  reduced  by  its  distance  from  the  places 
in  which  they  are  carried  on.  It  is,  we  conceive,  impossible  to  contemplate 
chemical  research  for  the  Avhole  of  India  in  a  single  institute,  especiaUy  one 
far  removed  from  the  industries  which  would  be  likely  to  require  it. 


so 
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Case  for  special- 
ised research 
institutes. 


130.  India  contains,  as  we  have  pointed  out  in  Chapter  II,  a  number  of 
industrial  towns  and  areas  of  varying  size  and  importance,  which  have  in  some 
cases  developed  in  certain  industrial  directions.    We  think   that,  in  such 
cases,  some  of  those  centres  afford  the  most  promising  bases  for  the  establish- 
ment of  specialised  institutes  of  research,  where    the  staff    can  maintain 
close  touch  with  industrialists  and  industrial  work,  and  where  their  investi- 
gations will  be    vitalised  by    the  constant  presentation  of  fresh 'problems 
of   practical    interest.    While  we    consider  it    inadvisable  at  this  stage  to 
attempt  any  more  precise  indication  of  the  places  that  should  be  selecteti.  for 
the  sites  of  research  institutes,  we  cannot  refrain  from  drawing  attention,  not 
only  to  the  great  opportunities  for  research  in  a  wide  range  of  allied  metallur- 
gical and  chemical  problems  presented  by  the  group  of  works  which  are  spring- 
ing up  near  Sakchi,  but  to  the  sp6cial  need  which  they  will  experience  for 
assistance  of  this  kind.     Industries  like  the  manufacture   of  iron  and  steel, 
which  compete  over  their  whole  range  of  production   with  exactly  similar 
articles  produced  outside  India,  and  depend  for  the  success  of  complicated 
processes  on  the  application  to  local  conditions  and  materials  of  principles 
ascertained  and  followed  under  widely  different  circumstances  elsewhere,  are 
far  more  dependent  on  local  research  than  the  cotton  and  jute  industries.    These 
two  industries  may  be  described  as  operative  rather  than  constructive ;  and  the 
evolution  of  their  technique  tends  rather  to  develope  at  present  in  the  countries 
which  manufacture  the  machinery  with  which  they  are  carried  on.     Future 
progress  will  clearly  be  directed  towards  the  introduction  of  the  more  refined  pro- 
cesses which  are  already  in  operation  in  the  United  Kingdom,  and  thejextent  to 
which  research  is  needed  in  India  for  the  improvement  of  the  textile  operations 
themselves  is  small.     There  afe,  at  the  same  time,  certain  auxiliary   chemicals 
required  for  textile  work,  and  some  investigation  of  the  local  manufacture  and  " 
use  of  these  is   needed.     We  are  in    favour    of    specialised    institutes  of 
research,  but  it  is  clear  that  the  location  of  these  institutes  and  the  selection   of 
their  groups  of  subjects  are  questions  not  free  from  diflSculty,  which  require  to 
be  settled  by  expert  opinion.    We  consider  that  the  committees  which  we  have 


proposed  for  working  out  the  organisation  of 
include  these  matters  in  their  enquiries. 


the  scientific  services,  should 


Dangers  ol 
relying  on 
research  abroad, 


Eesearch  Abroad. 

131.  Most  of  the  witnesses  whose  experience  entitles  them  to  an  opinion 
recognised  the  advantages  of  relying  on  instituti9jQ.s  in  the  country  for  the 
necessary  research  work  on  raw  materials.  In  the  absence  of  a  sufficient 
number  of  the  right  kind  of  specialists  and  for  want  of  equipment,  materials 
have  been,  in  the  past,  sent  for  examination  at  ihe  Imperial  Institute  and 
elsewhere  abroad.  It  is  obvious  that  this  practice  is  far  from  satisfactory  and 
rarely  affords  the  information  regarding  our  raw  materials,  which  is  necessary 
for  their  commercial  exploitation.  Much  of  the  work  which  has  been  done 
in  this  way  has  been  useless,  and  some  of  it  contains  elements  of  serious  danger 
on  account  of  the  fact  that  the  samples  examined  have  not  been  representative 
of  the  average  material  obtainable  in  commercial  quantities. 

132.  The  study  of  raw  materials  required  for  industries  can  be  undertaken 
effectively  only  by  suitable  specialists  working  on  the  spot,  where  abundant 
representative  material  can  be  obtained  and  where  only  the  accessory  conditions 
that  are  essential  for  commercial  success  can  also  be  studied..  This  is  especially 
the  case  with  vegetable  products,  which  change  in  nature  and,  therefore,  in 
commercial  value  at  different  stages  of  their  growths  and  sometimes  even 
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during  transport  over  long  distances.  Preliminary  tests  by  specialists  in  Europe 
may  often  lead  to  the  detection  of  materials  of  previously  unsuspected  value ; 
but  m  such  instances  it  is  evident,  from  the  nature  of  the  case,  that  the  collector 
could  not  have  been  in  a  position  to  know  whether  his  samples  were  represent- 
ative. Unless,  therefore,  such  preliminary  results  are  taken  up  on  the  spot  by 
properly  qualified  workers  and  are  confirmed,  condemned  or  developed,  their 
publication  must  generally  become  a  public  danger. 

In  order,  therefore,  to  make  profitable  use  of  any  outside  institution  for 
research,  it  is  necessary  :—  • 

(1)  that  the  samples  to  be  examined  should  be  selected  by  a  qualified 

authority  in  India, 

(2)  that  the  results  of  assumed  industrial  value  obtained  should  be  sub- 

mitted to -an  appropriate  department  in  India  for  revision  before 
publication,  and 

(3)  that^  only  specific  problems,  for  which  suitable  specialists  are  not 

obtainable  locally,  should  be  referred  to  institutions  or  authorities 
abroad. 

The  practice  of  referring  samples  to  the  Imperial  Institute  for  technical 
examination  commenced  with  the  Reporter  on  Economic  Products,  who  (1) 
organised  the  collection  of  commercial  samples,  (2)  maintained  for  reference 
purposes  in  the  Calcutta  Museum  a  collection  of  duplicates,  and  (3)  published 
for  general  information  the  reports  received  from  home.  In  the  absence  of 
anything  better,  this  system  served  a  very  useful  purpose,  in  spite  of  the  many 
mistakes  made.  Most  of  the  xiuties  which  were  attempted  by  the  Reporter  on 
Economic  Products  are  no^v^  undertaken  by  scientific  *  officers,  especially  under 
the  Agricultural,  Eorest  and  Geological  Survey  Departments,  and  the  existence"* 
of  these  specialists  in  India,  with  their  well-equipped  laboratories,  renders 
unnecessary  the  maintenance  in  London  of  a  general  laboratory  for  research 
on  Indian  raw  materials.  The  office  of  the  Reporter  on  Economic  Products 
has  very  properly  been  abolished,  and,  as  the  scientific  staff  of  the  Imperial 
Institute  is  necessarily  without  Indian  experience  and  is  limited  to  work  on 
samples  doubtfully  representative  in  character,  it  is  obvious  that  there  is  no 
longer  any  justification  for  the  expenditure  of  Indian  revenues  on  the  Sciienti- 
fic  and  Technical  Department  of  the  Imj)erial  Institute. 

133.  At  the  same  time,  there  o6cur,  as  already  indicated,  certain  questions  gpggjai  ^^^^  j^ 
that  necessitate  reference  to  specialists  abroad,  and  problems  which  recur  so  which  problems 
rarely  that  India  alone  cannot  economically  maintain  in  continuous  work  the  may  be  referred 
equipment  required  for  their  solution.     To  deal  with  these  relatively  rare  and  abroad, 
special  cases,  scientific  officers  in  the  Indian  services  sliould  be  empowered  to 
communicate,  through  a  recognised  channel,  with  the  Scientific  and  Technical 
Research  Department  recently  established   in  En  gland »    The  problems  will    . 
thus  be  referred  to  recognised  and  authoritative  specialists. 
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CHAPTER  X. 


INDUSTRIAL  AND  TECHNICAL  EDUCATION. 


134.  The  history  of  the  evolution  in  the  West  of   new    industrial  methods  Reasons  why 
which  culminated  in  the  rapid  and  striking  changes  of  the  latter  half  of  the  ^"^^  ^*  *^°* 
eighteenth  century  shows  that  a  large  part  was  played  therein  by  the  educated  industrial 
as  well  as  by  the   capitalist  classes.    The  encouragement  of  scientific  research  evolution  ol 
and   its   practical  application  by  the  Eoyal  Society,  and  at  a  later  stage  by  the  W^^** 
Society  of  Arts,  was  closely  paralleled  by  the  fresh  industrial  ventures  cons- 
tantly being  seton  foot  by  merchants  and  other  persons  with  capital  at   com- 
mand.    "When  the  results  began  to  reach  India  in  the  shape  of  machine-made 
imports,   the  movement  had  passed  beyond  the  stage   where  imitation   might 

have  been  easy  and  where  the  gradual  evolution  which  had  taken  place  in  Eng- 
land could  be  readily  imitated  in  India.  To  create  an  industrial  organisation 
in  this  country  comparable  to  .that  of  western  nations,  to  build  up  an  industrial 
community  capable  of  working  such  an  organisation,  certain  positive  measures 
were  required,  including  the  provision  of  industrial  and  technical  education 
which  we  propose  to  discuss  in  this  chapter. 

135.  The  system  of  education  introduced  by  Government  was,  at  the  outset, 
mainly  intended  to  provide  for  the  administrative  needs  of  the  country  and 
encouraged  literary  and  philosophic  studies  to  the  neglect  of  those  of  a 
more  practical  character.  In  the  result  it  created  a  disproportionate  number 
of  persons  possessing  a  purely  lite'rary  education,  at  a  time  when  there  was 
hardly  any  form  of  practical  education  in  existence.  Naturally  the  market 
value  of  the  services  of  persons  so  educated  began  eventually  to  diminish. 
Throughout  the  nineteenth  cenfury,  the  policy  of  Government  was  controlled 
by  the  doctrine  of  laissez-faire  in  commercial  and  industrial  matters,  and  its 
efforts  to  develope  the  material  resources  of  the  country  were  largely  limited 
to  the  provision  of  improved  methods  of  transport  and  the  construction  of 
irrigation  works.  Except  in  Bombay,  the  introduction  of  modern  methods 
of  manufacture  was  almost  entirely  confined  to  the  European  community. 
The  opportunities  for  gaining  experience  were  not  easy  for  Indians  to  come  by, 
and  there  was  no  attempt  at  technical  training  for  industries  until  nearly  the 
end  of  the  century,  and  then  only  on  an  inadequate  scale.  The  non-existence 
of  a  suitable  education  to  qualify  Indians  for  posts  requiring  industrial  or 
technical  knowledge  was  met  by  the  importatign  of  men  from  Europe,  who 
supervised  and  trained  illiterate  Indian  labour  in  the  mills  and  factories  that 
were  started.  Erom  this  class  of  labour  it  was  impossible  to  obtain  the  higher 
type  of  artisan  capable  of  supervisory  work»  The  more  advanced  Indian 
thinkers  began  at  last  to  appreciate  the  dangers  and  difficulties,  of  the  position. 
The  sysfem  of  technical  education  which  had  grown  up  on  the  continent  of 
Europe  had  already  attracted  the  attention  of  manufacturers  in  Great  Britain, 
and  it  was  natural  that  a  demand  should  be  made  in  India  for  Government 
to  psovide  similar  facilities.  Even  when  the  necessity  for  action  began  to  be 
nerceived  clearly  by  Government,  the  magnitude  of  the  problem  was  hardly 
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appreciated ;  it  was  by  no  means  sufficiently  recognised  that  technical  education 
is  by  itself  incapable  of  creating  industries. 

Recent  attempts  136.  It  would  serve  no  useful  purpose  to  record  in  detail  the  history  of  the 

to  improve  various  efforts  made  by  the  Government  of  India  and  by  provincial    Govern- 

education '  ments  to  provide  industrial  and  technical  education  suited  to  the  needs  of  the 

India.  country.    The  report  of  the  Indian  Famine   Commission   published  in  1880, 

(paragraph  103),  pointed  out  in  striking  terms  the  necessity  of  a  diversity  of 
employment  to  a  country  hitherto  so  largely  agricaltwral.  In  1882,  the 
Government  of  India  appointed  a  Commission  to  review  the  existing 
state  of  education  and  to  frame  a  policy  for  its  guidance  in  the  future.  ^The 
necessity  for  technical  education  was  realised^  but  the  Commissioners  were 
instructed  that  to  extend  their  enquiry  in  that  direction  would  add  unduly 
to  the  task  before  them.  The  publication,  in  1884,  of  the  report  of  the  Hoyal 
Commission,  appointed  in  England  in  1881,  focussed  the  attention  of  Govern- 
ment on  the  necessity  for  stimulating  attempts  specifically  intended  to  develope 
the  material  resources  of  India  and  to  render  assistance  to  its  artisans  in  the 
unequal  struggle  against  the  products  of  the  factories  and  mills  of  the  West, 
which  had  become  greatly  intensified  by  the  cheapening  of  transport,  caused 
by  the  improvement  of  marine  engineering,  the  opening  of  th6  Suez  Canal  and 
the  extension  of  railways  in  India.  In  their  resolution  of  the  18th  June 
1888,  on  the  subject  of  technical  education,  the. Government  of  India  pointed 
out  that  the  education  hitherto  provided  had  been  too  exclusively  literary  in  its 
bent ;  that  industrial  training  was  required  in  view  of  the  necessity  of  securing 
a  greater  variety  of  occupations ;  and  that  technical  education  could  be  pro- 
vided with  advantage  at  once  for  industries  which  had  already  reached  a 
comparatively  advanced  stage  of  development,  such  as  the  textile  and  engineer- 
ing industries,  though  the  danger  of  establishing  a  system  of  training  for 
those  insufficiently  advanced  was  noted.  The  necessity  of  giving  a  more 
practical  bias  to  general  education  was  emphasised,  and  Local  Governments 
were  incited  to  take  action  in  these  directions.  The  immediate  results  were 
small ;  but  the  necessity  for  science  teaching  in  the  colleges  affiliated  to  the 
Universities  was  recognised,  and  the  provision  for  the  technical  training  of 
engineers  was  greatly  improved.  Chiefly  through  private  effort  in  Bombay,  by 
the  amalgamation  of  various  funds,  the  Victoria  Jubilee  Technical  Institute 
was  started  in  1887  to  provide  courses  of  instruction  suited  to  the  requirements 
of  the  growing  Bombay  mill  industry.  Elsewhere  and  especially  in  Madras, 
the  provincial  efforts  were  rendered  comparatively  sterile,  owing  to  the  general 
acceptance  of  the  fallacious  idea  that  it  was  only  necessary  to  provide 
facilities  for  the  acquisition  of  technical  knowledge  to  ensure  the  subsequent 
development  of  industries. 

137.  At  the  beginning  of  the  present  century,  it  was  realised  that 
measures  taken  in  the  Education  Department  during  the  previous  15  years 
had  been  totally  inadequate  to  meet  the  needs  of  India  and  the  growing 
recognition  here  of  the  necessity  for  a  greater  diversity  of  occupations,  to 
absorb  the  energies  of  the  ever  increasing  numbers  of  the  educated  classes. 
Lord  Curzon  accordingly  summoned  at  Simla  in  1901  an  Educational  Con- 
ference which  reviewed'  the  situation  and  recommended  drastic  reforms  in  the 
methods  of  higher  education,  with  a  view  to  render  them  more  effective  and 
practical.  Measures  were  taken  in  the  first  place  to  improve  the  teaching 
of  the  physical  sciences.  In  this  line  of  education  great  improvements 
have  been  effected,  and  it  is  now  possible,  in  many  of  the  coUegeiS  affiliated 
to  the  Universities,  to  obtain  efficient  instruction  in  pure  science  and  to  be 
trained  in  scientific  methods  of  enquiry  and  research. 


Technical  Scholarships  Abroad. 

138.  The   Simla  Educational   Conference  also  dealt  with  technical  and  Institution  oi 
industrial  education ;  but  its  recommendations  were  of  little  practical    value  State  techni- 
ow  ing   to    the  dominating    idea  that  it  was  outside  the  province  of  Govern-  j^j.  gJudy"  '^ 
ment  to  take  any  part  in  the  industrial  development   of    the  country,   beyond  abroad. 

the  provision  of  facilities  for  acquiring  technical  education  and  of  information 
regarding  commercial  and  industrial  matters.  It  was  also  not  recognised  by  the 
educational  authorities  at  the  Conference  that,  to  produce  a  class  of  men 
of  a  thoroughly  practical  turn  of  mind,  it  is  necessary  that  the  young 
Indian  should  be  taken  in  hand  at  a  much  earlier  age,  when  the  brain 
is  more  susceptible  to  external  suggestions.  The  influence  of  environment 
on  the  Indian  school  boy  of  the  better  classes  is  probably  more  important 
than  hereditary  tendencies,  and  the  sooner  he  is  brought  into  contact  with 
constructive  activities  and  taught  to  use  both  hand  and  eye,  the  more  readily 
will  he  respond  to  the  measures  Avhich  may  be  devised  to  counteract  the 
sedentary  tendencies  of  his  home  life.  Almost  immediately  after  the  Confer- 
ence, the  (government  of  India  appointed  a  Commission  to  report  upon 
industrial  education  ;  but  the  report  of  the  Commissioners  was  never  published. 
A  more  important  outcome  of  the  Conference  was  the  establishment  by  the 
Government  of  India  of  scholarships  to  enal)le  Indians  to  proceed  to  Europe 
and  America  for  special  training.  The  scholarships  were  of  the  annual  value 
of  £150  and  were  granted  in  the  first  instance  for  a  period  of  two  years, 
which  was  normally  extended  for  a  further  year.  From  a  statement  furnished 
to  us,  it  appears  that  under  this  scheme  more  than  100  students  have  been 
sent  for  foreign  training,  of  whom  over  60  have  returned  to  India.  The 
average  cost  to  the  revenues  of  the  Government  of  India  of  each  student 
who  has   completed  his  period  of  training  is  about  £650. 

In  March  1904,  an  association  was  established  in  Calcutta  for  the  advance- 
ment of  the  scientific  and  industrial  education  of  Indians,  the  main  object  of 
which  was  to  enable  properly  qualified  students  to  visit  America,  Japan  and  other 
foreign  countries  to  study  arts  and  industries.  Under  this  scheme,  over  300 
students  have  been  sent  abroad  with  the  assistance  of  the  association,  to  the 
funds  of  which  the  Bengal  Government  contributed  an  annual  grant  of 
Rs.  6,000,  reduced,  since  the  outbreak  of  the  war,  to  Rs,  2,500. 

139.  The  results  anticipated  from  the  grant  of  these  scholarships,  whether  Defects  in 
by  the    Government  of  India  or  by   the  Bengal  Association,  have    only  in  system, 
part  been  realised.     This  is  due  to  inherent  defects  in  the  scheme  adopted,  and  * 
possibly  even  more  largely  in  the  methods  by  which  it  was  administered.    It 

was  assumed  that  it  would  not  be  difficult  for  young  men  from  India  to  get 
admission  into  works  and  factories  where  they  would  be  given  full  facilities 
to  obtain  practical  experience  of  the  methods  and  processes  employed^ 
and  opportunities  for  acquiring  an  insight  into  the  business  organisation  which 
keeps  the  industry  going.  It  seems  also  to  have  been  assumed  that  students  ■ 
from  India  of  fair  intelligentse  and  good  education  would  be  able  to  take 
advantage  of  these  facilities  and  assimilate  all  the  information  placed  at 
their  disposal,  in  a  period  very  much  shorter  than  that  which  is  considered 
necessary  for  young  men  in  their  own  country.  In  practice,  it  was  found  that, 
while  educational  institutions  were  freely  opened  to  the  scholars,  access  to 
workshops  was  denied  them,  except  in  the  case  of  manufacturing  iron  works 
and  small  industries  of  no  great  practical  rmportance.  A  few  witnesses 
complained  of  this  difficulty,  and  similar  representations  were  made  to  the 
Morison   Committee  who,  in  the  report  on  the  system  of  State  technical  scholar- 
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sliips  which  they  submitted  to  the  Secretary  of  State  in  1913,  stated  that 
concerns  which  possess  valuable  trade  secrets  or  fear  to  assist  possible  compe- 
titors, prefer,  when  they  admit  learners,  to  receive  men  who  are  likely  to 
remain  their  employes  rather  than  foreigners.  This  is  an  attitude  which  is 
common  to  manufacturers  all  over  the  world,   not  excepting  India. 

The  most  successful  scholarship  holders  have  been  those  who,  with  some 
previous  practical  experience  of  their  trades,  were  able,  to  profit  by  the 
courses  of  technical  instruction ;  but  the  scholarships  have  been  frequently 
awarded  to  young  men  who  had  no  previous  practical  knowledge  of  the 
industry  which  they  proposed  to  take  up.  In  some  cases,  they  have  been 
allowed  to  go  abroad  to  acquire  a  knowledge  of  an  industry  non-existent  in 
this  country.  It  is,  therefore,  not  surprising  that  many  promising  students 
have  failed  to  profit  by  the  system,  and  have  found  themselves  compelled 
to  attempt  other  means  of  earning  a  livelihood.  Further,  notwithstanding 
the  fact  that  these  scholarships  were  granted  from  the  public  funds  for  specific 
purposes,  no  organisation  was  created  to  ensure  that  these  purposes  were 
"achieved,  nor  was  any  organised  attempt  made  to  help  the  scholai:ship  holders 
on  their  return  to  India. 

Latest  rules  for  140.  j^  the  light  of  the  experience  gained  ^ince  these  scholarships 
scholarahiDs'^  were  first  instituted,  the  Government  of  India  have  recejitly  issued  revised 
abroad.  regulations  which  should  go  far  to  remedy  the  defects  we  have  pointed  out. 

Local  Boards  of  Selection  are  to  be  established  in  each  province ;  and  in  the 
selection  of  candidates,  men  .of  business,  Directors  of  Industries  and  employers* 
associations  •  are  to  be  consulted.  The  object  in  view  will  be  to  obtain  candi- 
dates whose  'experience  and  intelligence'  justify  the  expectation  that  their 
selection  will  help  in  developing  the  industries  of  India.  Before  scholarships 
are  awarded,  it  is  to  be  definitely  ascertained  from  the  India  Office  that  - 
facilities  fctt  the  acquisition  of  practical  experience  can  be  provided.  Educa- 
tional qualifications  have  been  prescribed  which  are  generally  suitable ;  but 
these  will  require  some  modification  to  adapt  them  to  the  system  of  technical 
education  which  we  propose.  This  does  not  in  all  cases  predicate  courses  of 
study  and  instructions  leading  up  to  University  degrees. 

The  advantages  of  previous  training  in  India  are  acknowledged  in  the 
new  Government  rules  ;  but  the  provisions  for  giving  effect  to  this  principle 
are  not  in  all  cases  sufficient.  _ 

141.  The  new  rules  represent  in  several  most  important  respects  a  great 
*  advance  on  the  previous  procedure ;  but,  in  our  opinion,  scholarships  should 

not  be  granted  in  those  subjects  for  which  India  will  provide  adequate  educa- 
tional facilities.  We  may  point  out,  for  example,  that  oUsT  proposals  in  this 
chapter  for  the  teaching  of  mechanical  engineering  would  render  it  totally 
unnecessary  to  send  students  abroad  for  general  training  in  this  subject. 
Instead,  therefore,  of  allowing,  as  the  new  rules  do,  a  scholar  to  proceed  to  Europe 
■^  after  one  year's  training  in  India,  we  would  prefer  that  he  should  go  through 
the  more  prolonged  courses  which  we  suggest  at  one  of  the  large  engineering 
shops,  and  that  scholarships  should  only  be  granted  to  men  wJ;io  intend  to 
take  up  some  special  branch  of.  mechanical  engineering  which  has  not  yet- 
reached  full  development  in  this  country.  As  an  instance,  we  would  allude  to 
the  absence  from  India  of  electrical  manufacturing  firms,  which  renders  it 
impossible  for  Indian  students  to  obtain  any  real  acquaintance  with  this 
industry  except  in  foreign  couritries,  although  the  knowledge  so  acquired  would 
be  of  real  value  in  ordinary  electrical  practice  in  India.  Similarly,  the 
X)pportunitie8  for  training  in  the  textile  industries  provided  by  the  Victoria 
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Jubilee  Technical  Institute  in  Bombay  and  by  the  numerous  mills  in  the 
country,  should  be  fully  utilised  before  public  funds  are  devoted  to  sending 
inexperienced  young  men  abroad.  The  liberal  policy  pursued  by  the  Indian 
iron  works  in  regard  to  training  young  Indians  renders  it  also  probable  that 
there  will  be  little  necessity  to  send  students  abroad  to  acquire  a  practical 
knowledge  of  the  metallurgy  of  iron  and  steel. 

^Further,  as^  will  be  seen  in  the  subsequent  portion  of  this  chapter,  we 
contemplate  the  establishment  of  much  greater  facilities  for  technical  education  * 

and  technological  training  than  have  hitherto  existed,  and,  when  these  have 
been  created,  they  should,  while  providing  much  of  the  teaching  at  present 
only  to  be  obtained  abroad,  produce  also  a  much  greater  number  of  really 
qualified  candidates  for  scholarships  for  foreign  study.  In  our  opinion,  these 
should  only  be  granted  to  men  who  have  already  committed  themselves  to 
industrial  work.  The  new  rules  to  some  extent  favour  this  idea,  but  they  do  not 
sufficiently  emphasise  the  necessity  of  this    limitation. 

We  agree  with  the  principle  tbat  scholarships  should  not  be  awarded  for 
industries  not  existing  in  the  country,  and  doubt  whether  tbeir  grant  even  to 
persons  who  can  '  secure  the  co-operation  of  promoters '  of  non-existent 
industries  will  have  very  useful  results.  We  see  no  reason,  however,  why 
vegetable  oil  pressing  should  be  excluded  from  the  list  of  industries  which  may 
be  studied  abroad  ;  India  already  possesses  a  number  of  medium-sized  oil  mills 
and  will  soon  have  one  or  more  large  ones,  where  specialisation  will  be  required 
on  lines  that  cannot  readily  be  learned  in  India. 

Primary  Education  of  Industrial  Classes- 

142.  A  factor  which  has  tended  in  the  past  to  delay  the  progress  of  Indian  Necessity  of 
industrial  development  has  been  the  ignorance  and  conservatism  of  the  unedu-  primary, 
cated  workmen.  The  evidence  tendered  by  employers  was  almost  universally  ^^"''**|°'^  ^°' 
in  favour  of  labour,  both  skilled  and  unskilled,  that  had  at  least  received  a  ^^^^^ 
primary  education.  This  is  given  in  countrie&'with  which  India  will  have  to 
compete  and  is  a  sine  qua  non  in  this  country  also.  Some  witnesses  stated  that 
the  spread  of  education  among  the  artisan  classes  tended  to  bring  manual 
labour  into  contempt,  and  that  the  sons  of  .  artisans,  educated  beyond  the 
'primary  stage,  showed  a  distinct  tendency  to  forsake  their  fathers'  callings  in 
favour  oP  clerical  work,  but  we  think  this  view  must  be  due  to  the  wrotg  system 
of  education  which  has  been  made  available.  We  found  that,  while  the 
employers  of  labour  generally  recognised  the  advantages  of  primary  educa- 
tion among  their  work-people,  as  tending  to  make  them  not  only  more  intelli- 
gent but  also  more  self-respecting,  yet  in  comparatively  few  instances  have 
they  made  serious  attempts  to  impart  such  education.  There  are  not  want- 
ino",  however,  instances  of  enlightened  employers  who  have  provided  primary 
and  even  elernentary  technical  education.  In  the  case  of  the  Buckingham 
and  Carnatic  Mills  in  Madras  this  has  been  done  on  liberal  and  efficient  lines. 
The  industrial  bias  imparted  by  the  education  given  tljere  has  had  the  result 
of  keeping  the  pupils  in  the  mills  as  intelligent  and  efficient  workers,  instead 
of  leading  them  to  desire  clerical  appointments,  and  the  scheme  may,  therefore, 
legitimately  be  regarded  as  a  good  investment. 

But  we  are  not  prepared  to  declare  that  the  education  of  their  labour  is  a 
duty  of  employers  as  such,  and  while  we  very  strongly  endorse  the  views  of 
employers  of  labour  regarding  the  fundamental  necessity  for  providing  some  form 
of  primary  education  for  the  artisan  and  labouring  population,  we  are  opposed  to 
any  scheme  that  would  compel  individual  employers  to  provide  such  education. 
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This  is  a  duty  which,  we  think,  rightly  devolves  on  local  authorities  and 
on  Government,  a  point  which  we  have  more  fully  developed  in  Chapter 
XVI,  and  we  need  only  support  tlie  proposal  that,  when  private  employers 
undertake  this  task,  they  should  he  assisted  in  every  possible  way,  including 
the  allocation  of  grants-in-aid  by  the  Local  Governments,  Although  we 
recognise  the  practical  difficulties  in  the  way  of  finding  a  sufficient  number 
of  suitable  teachers,  wc  recommend  that  Government  should  consider  the 
desirability  of  introducing  as  soon  as  possible  into  primary  schools  a 'form 
of  teaching  whicli  will  include  drawing  aud  manual  training  as  a  means  of 
developing  in  the  pupils  a  practical  industrial  bias. 

We  shall  now  put  forward  our  suggestions  for  industrial  and  technical  edu- 
cation in  this  country  and  we  shall  deal  first  with  the  case  of  cottage  industries. 


History  61 
industrial 
schools. 


Cottage  Industries- 

143.  The  spread  of,  Christianity,  especially  in  the  south  of  India 
among  the  Panchamas,  gave  rise  to  a  new  class,  the  members  of  which  could 
not  be  absorbed  into  existing  cottage  industries  owing  to  the  caste  system, 
though  they  required  a  means  of  livelihood  commensurate  with  the  higher 
social  status  claimed  by  them.  The  great  famine  of  1877-78  left  a  large  number 
of  Indian  orphan  children  to  the  care  of  Christian  missionaries,  and  a  few 
years  later  the  first  of  the  modern  type  of  industrial  schools  was  established 
by  the  late  Canon  Margoschis  at  Nazareth,  in  the  Tinnevelly  district  of  the 
Madras  Presidency,  to  provide  instruction  in  such  trades  as  carpentry, 
blacksmith's  work,  weaving  and  tailoring,  so  that  the  boys  might  subsequently 
pass-  out  into  the  world  equipped  with  the  means  of  earning  their  livelihood.  . 
The  experiment  was  a  success  from  the  promoters'  point  of  view,  as  the 
boys  who  had  been  trained  as  carpenters  and  blacksmiths  were  able  to  find 
employment  in  railway  workshops  and  other  organised  industrial  undertakings, 
whilst  the  weavers  and  tailors  earned  their'  livelihood  by  supplying  the  needs 
of  the  Anglo-Indian  communities.  The  Nazareth  Industrial  School  offered  a 
career  for  orphan  children  and  for  the  children  of  Christian  converts,  and  it  was 
copied  in  other  parts  of  India,  not  only  by  Missions,  but  also  in  institutions 
started  by  Government,  local  bodies  or  private  individuals.  In  places  where 
local  artisans  were  lacking  in  skill,  these  schools  met  a  distinct  want ;  but_  in, 
others,  they  served  merely  to  satisfy  vague  local  aspirations  towards  the  pro- 
motion of  industrial  education. 

The  Mission  schools  hady  of  course,  their  special  object  in  view,  but 
other  schools  which  have  followed  in  their  wake,  have  not  always 
appreciated  thepurposes  which  ordinary  Industrial  schools  should  attempt  to 
fulfil.  The  training  they  ofEer  is  of  little  value  when  it  merely  consists, 
as  it  usually  does,  in  teaching  ordinary  bazaar  methods  through  the  agency 
of  mistris  who  are  paid>  much  smaller  wages  than  a  good  workman  can  earn. 
Something  very  different  is  wanted,  and  this  can  only  be  supplied  by  a  head 
master  or  superintendent,  who  possesses  not  only  a  thorough  practical  know- 
ledge of  modern  methods  of  handicraft  and  specialised  experience  in  certain 
branches,  but  also  the  capacity  to  apply  general  principles  to  particular  cases. 
Such  a  man  can  teach  students  to  produce  much  better  work  than  that  of  the 
bazaar  worker  with  less  expenditure  of  time  and  energy.  Striking  examples 
of  the  results  of  such  teaching  were  seen  by  us  in  the  case  of  several  of 
the  better  managed  industrial  schools.  Men  of  the  type  required,  it  is 
true,  are  rarely  to  be  found  in  the  country  and  require  riplatively  high  pay. 
A  solution  of  the  difl&culty  seems  possible  on  the  lines  adopted  in  the  Central 
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Provinces,  where  the  head  master  of  the  School  of  Handicrafts  at  Nagpur  is 
being  placed  in  general  control  of  similar  schools,  the  superior  stafPs  of  which 
are  selected  and  in  some  cases  trained  by  him.  Teachers  for  these  schools  can 
often  be  recruited  from,  ex-pupils. 

144.  Industrial  schools  generally  have  failed  to  observe  the  distinctions  Recommenda- 
whioh  exist  between  industries,  on  the  one  hand,  such  as   weaving  and  certain  ^^°^^  °*  *^® 
branches  of  metal  work  which  come  into  competition  with  organised  industries, 

and,  on  the  other  hand,  trades  like  those  of  the  carpenter  and  blacksmith  which 
are  still,  in  the  main,  carried  on  as  handicrafts,  even  in  organised  workshops. 
Though  as  a  rule  the  products  of  hand-loom  weaving  are  of  a  different  class 
from  those  of  the  power  loom,  the  hand-loom  weaver  directly  competes  with  the 
poAver-loom  weaver,  and  his  success  or  failure  depends  in  the  first  instance 
upon  the  right  selection  of  the  appliances  which  he  uses,  even  more  than  upon 
the  degree  of  skill  which  he  acquires  in  working  them.  It  is  a  comparatively 
simple  matter  to  train  an  intelligent  hand  weaver  to  use  improved  appliances, 
whereby  his  output  will  be  greatly  increased.  The  problem  is  to  find  an 
outlet  for  his  increased  production,  and  efforts  to  improve  the  lot  of  the  hand- 
loom  weaver  must  end  in  failure,  unless  attention  is  concentrated  to  a  much 
larger  extent  than  has  hitherto  been  usual  on  commercial  questions,  which 
involve  the  purchase  of  raw  materials,  the  selection  of  suitable  designs  and 
patterns  and  the  establishment  of  commercial  agencies  for  the  disposal  of 
goods-  Our  more  detailed  proposals  regarding  this  type  of  organisation  will 
be  found  in  Chapter  XVII. 

On  the  other  hand,  in  schools  of  handicrafts,  the  first  essential  is  that  the 
pupil  should  by  degrees  acquire  a  thorough  knowledge_of  the  craft  and  manual 
dexterity  in  carrying  out  its  processes.  The  tools  used  are  neither  automatic 
nor  semi-automatic  in  their  action  and  the  quality  of  the  work  turned  out 
depends  entirely  upon  the  personal  skill  of  the  workman.  The  training  is 
best  given  by  a  graduated  series  of  exercises,  and  the  best  results  can  be 
obtained  by  an  almost  total  neglect  of  commercial  considerations,  so 
far  as  they  affect  the  disposal  of  the  product.  At  this  stage  the  quality  of  the 
work  is  of  more  importance  than  the  quantity,  and  it  is- only  when  skill  has 
been  acquired  that  attention  should  be  concentrated  on  productive  capacity. 
The  craftsman  who  makes  his  living  as  a  cottage  worker  requires  a  different 
and  somewhat  more  elastic  training  than  the  craftsman  who  becomes  a  unit 
in  an  organised  industry.  In  the  latter  case  more  specialisation  is  usually 
needed,  and'  the  man  will  have  to  work  under  conditions  very  different  from 
those  which  can  be  obtained  in  a  school  of  handicrafts,  where  it  is  difficult  to 
maintain  the  discipline  of  a  workshop  or  to  attach  great  importance  to  what 
may  be  termed  commercial  considerations. 

The  industrial  school  is,  at  best,  a  defective  instrument  of  education  owing 
tothenon-commercial  conditions  under  which  it  must  necessarily  be  carried  on. 
In  spite  of  this,  it  seems  to  be  the  only  means  by  which  the  indigenous  artisan 
can  be  trained  ;  though,  in  the  past,  through  his  ignorance  and  lack  of  educa- 
tion and  through  the  imperfections  of  their  equipment  and  teaching  staff, 
industrial  schools  have  failed  in  the  majority  of  cases  to  achieve  any  appreciable 
results  While,  therefore,  they  are  institutions  to  be  encoiiraged.  and  developed 
within' the  limits  just  specified,  we  regard  them  as  altogether  unsatisfactory,  if 
employed  to  train  artisans  for  organised  industries. 

145.  In  the  Madras  Presidency,  the  industrial  schools  are  under  the  control  Co^^'ol^S 
and  inspection  of  the  Director  of  Industries.    In  the  United  Provinces,  the^^j^^^j^^ 
scliools  are  still  attached  to  the  Education  Department,  but  are  inspected  by  the       ^ 
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Director  of  Industries  who  practically»controls  them.  In  the  Central  Provinces, 
the  only  school  visited  by  us  was  under  the  Department  of  Agriculture  and 
Industries.  In  Bengal,  Bombay  and  elsewhere,  the  Education  Department  still 
controls  industrial  education.  In  some  cases,  snecial  inspectors  have  been 
appointed.  The  absence  of  any  direct  means  of  keeping  the  schools  in  touch 
with  the  cottage  industries  of  the  districts  in  which  they  are  situated  is  very 
noticeable.  The  remedy  obviously  lies  in  the  transfer  of  the  control  of  industrial 
schools  from  the  Department  of  Education  to  that  of  Industries.  Our  general 
views  on  the  important  question  of  the  control  of  industrial  and  technical 
education  will  be  found  at  the  end  of  this  chapter  (paragraphs  177-1'79). 

Organised  Industries. 


General 

principles 

affecting 

the  training 

men  for 

organised 
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146.  We  shall  now  put  forward  our  recommendations  for  the  training 
.of  men  for  organised  industries.  We  shall  discuss  more  particularly  the 
training  of  the  supervisor  class,  in  view  of  the  fact  that  xmder  present  conditions 
there  is  a  far  greater  lack  of  Indians  qualified  for  such  positions  than  of  Indian 
artisans  and  operatives.  Though  it  is  true  that  the  supply  of  these  latter  is 
generally  insufficient  and  that  their  skill  and  intelligence  require  improve- 
ment, the  main  remedy  needed  is  the  provision  of  an  incentive  to  excel,  whicli 
can  be  given  only  through  a  general  improvement  in  their  conditions  of  life. 
We  shall,  however,  in  setting  forth  our  scheme  for  engineering  training,  suggest 
a  system  of  training  engineering  artisans,  which  can  be  applied,  as  opportunity 
offers,  to  the  ca^se  of  other  large-scale  industries. 

Before  framing  our  proposals,  we  find  it  necessary,  to  point  out  in  what 
ways  the  various  industries  differ,  from  the  point  of  view  of  the  training  which 
will  be  required  by  the  persons  who  will  engage  in  them  as  supervisors.  We 
may  explain,  in  the  first  place,  that  the  method  of  recruitment  in  force  in 
England,  where  industries  have  gradually  grown  up  by  natural  evolution,  is 
not  yet  possible  everywhere  in.  India.  The  supervising  staff  in  a  large  number 
of  English  industries  is  recruited  entirely  from  one  or  other  of  two  sources — 
from  artisans  who  have  worked  their  way  up,  obtaining  the  necessary 
theoretical  knowledge  by  private  study  or  in  evening  classes  ;  or  from  young 
men  who  have  some  connection  with  the  industry  and  have  taken  a  course 
of  special  teaching,  followed  by  or  combined  with  practical  training  in  the 
factory.  It  is  very  exceptional  for  a  person  unconnected  with  the  industry  to 
attempt  to  enter  it.  We  believe  that  circumstances  are  not  the  same  in  certain 
other  countries  with  equally  advanced  industrial  organisations ;  that  these 
possess  a  more  complete  equipment  for  practical  and  theoretical  training  outside 
the  factory,  and  that  persons  with  no  previous  association  with  the  industry 
are  frequently  admitted  info  it  after  passing  through  training  institutions.  In 
the  case  of  engineering,  on  the  other  hand,  it  is  common  in  England  for  pupils 
and  apprentices  to  enter  the  shops  without  previous  connection  with  the 
industry.  When  we  come  to  discuss  the  various  forms  of  technical  training 
required  in  this  country,  we  are  faced  with  the  fact  that  there  are  very  few 
industries  which  can  completely,  or  even  nearly  completely,  supply  from  the 
ranks  of  the  workmen  or  of  the  educated  classes  connected  with  the  indus'ti-y 
the  recruits  wianted  for  the  control  of  existing  or  future  undertakings.  The 
former  are  at  present  too  uneducated  to  rise ;  the  latter  are  to  a  large  extent 
non-IndJa«is,  and  arfe  in  any  case  few  in  numhers.  We  shall  therefore  require 
special  arrangements  to  supply  candidates  for  supervising  posts  with  the 
practical  training  in  the  factory  which,  in  the  case  of  so  many  industries 
in  England,  is  obtained  almost  automatically. 
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We  must  remember,  in  the  first  place,  that  successful  supervision  implies  a 
knowledge  of  business,  including  such  questions  as  the  control  of  labour,  and 
these  can  only  be  learned  by  actual  experience.  In  the  next  place,  they  require 
that  a  man  should,  especially  in  the  earlier  stages  of  commercial  employment, 
submit  to  long  hours  and  bard  conditions.  In  some  cases,  he  can  accustom 
himself  to  these  during  the  period  of  training,  and,  wherever  possible,  he 
should  be  compelled  to  do  so. 

147.  Erom  the  point  of  view  of  the  actual  training,  we  may  divide  industries  classification  o! 
into  two  classes  :—(l)  those  in  which  long  practical  experience  is  necessary  industries  for 
for  the  supervisor  to  estimate  the  working  conditions  and  judge  whether  the  P"';^?^^^  of 
quality  and  output  of  the  work  is  satisfaciory ;  and  (2)  those  where,  on  account  of  *'^™"S- 
the  automatic  or  semi-automatic  character  of  the  plant,  or  of  the  simplicity  of 
the  processes,   the   necessary  knowledge  can  be  more  quickly  acquired.     As 
instances  of  the   first   class,  we  would  refer  to  such  branches  of  mechanical 
engineering  as  repair  work  or  the  making  of  machinery ;  the  manufacture  of 
pottery  and  glassware ;   textile  work  ;  tanning  ;  and   mining.    We  shall  call 
these  manipulative  industries.     The  mnnufacture  of  sugar  and  chemicals,  and 

oil  and  rice  milling  are  examples  of  the  second,  which  we  shall  entitle  non-       

manipulative  or  operative.  The  first  class  of  industries  usually  require  a 
training  in  industrial  concerns  ;  but,  in  some  cases,  e.g.,  textile  work,  they 
are  carried  on  under  conditions  which  make  it  difficult  for  the  learner  to 
acquire  the  necessary  knowledge  in  the  works  themselves,  and  they  can  be 
learned  more  easily  in  instructional  factories  attached  to  schools.  In  this 
latter  case,  it  must  be  remembered  that  practical  training  given  in  a  school 
does  not  offer  the  student  the  opportunity  of  accustoming  himself  to  mill 
conditions  and  of  acquiring  experience  of  mill  management ;  though  the  greater 
facilities  for  learning  more  than  compensate  for  this,  these  deficiencies  must  be 
made  up  for  later.  In  the  case  of  the  second  class  of  industries,  the  only 
training  that  can  be  given  is  mainly  technological,  consisting,  for  instance,  of 
a  course  in  industrial  chemistry  of  a  special  type,  together  with  some 
training  in  the  handling  of  machinery  and  in  the  making  of  drawings.  The 
student  will  require  practical  experience,  but,  from  the  nature  of  these 
industries,  this  need  not  be  acquired  at  a  very  early  stage  in  his  career.  A 
sugar-works  manager  or  chemical  manufacturer  usually  starts  with  a  training 
in  technological  chemistry,  and  a  less  complete  training,  which  he  can  acquire 
in  a  teaching"  institution,  in  m_echanical  engineering.  He  then  gnes  as  a 
chemist  to  a  sugar  factory  or  chemical  works,  and  gradually  familiarises 
himself  with  the  general  work  of  the  factory,  till  he  is  qualified  for  more 
,  'responsible  posts.  He  neither  requires,  nor  as  a  rule  obtains,  any  special 
manipulative  skill.  A  master-tanner's  training  is  also  very  largely  in  a 
special  branch  of  aj)plied  chemistry ;  but  he  requires  some  degree  of  practical 
experience  of  the  industry,  especially  in  the  currier's  shop.  But  we  must 
again  emphasise  the  fact,  that  actual  works  experience  must  be  obtained  at 
some  stage  or  other  in  the  student's  career,  and  this  can  only  be  given  in  a 
factory  working  under  commercial  conditions.  A  man  who  is  acquiring  a 
knoTYledge  of  factory  management  in  a  chemical  works,  a  sugar  mill,  or  a 
brewery  may  also  be  earning  his  living  as  a  works  chemist ;  but  that  does 
not  affect  the  principle.  We  desire  further  to  point  out  that  in  manipulative 
industries  carried  out  on  a  comparatively  small  scale,  as  is  mostly  the  case  in 
India  at  present  with  tanneries,  potteries,  and  glass  works,  it  is  impossible  to 
provide  what  we  consider  the  ideal  form  of  education,  i.e.,  the  properly 
controlled  training  of  apprentices  in  the  works,  with  theoretical  classes 
attached .    The  small-scale  glass  works,  which  exist  in  India  at  present,  produce 
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only  a  limited  range  of  inferior  articles ;  a  large  modern  glass  works  could  not 
only  provide  for  the  systematic  training  of  apprentices  for  all  kinds  of  glass 
making-  and  furnish  the  most  effective  basis  possible  for  the  future  recruitment 
of  the  industry,  but  would  also  be  in  a  far  better  position  to  resist  foreign 
competition.  The  engineering  industry  is,  fortunately,  on  a  different  footing. 
But  for  most  other  manipulative  industries,  the  only  way  in  which  practical 
training  can  at  present  be  provided  i^  by  means  of  a  small  factory  run  on 
non- commercial  lines— a  method  which  is  exceedingly  costly.  It  may  be  • 
necessary  in  certain  special  cases  to  have  recourse  to  it,  but  it  is  vastly 
inferior  to  the  systematised  training  -wrhich  can  be  given  to  groups  of  apprentices 
in  large  works  with  provision  for  theoretical  courses  alongside. 

Different  classes  148.  We  have,  therefore,  to  provide  for  the  following  classes  of  higher 

rlquS"'  industrial  training:- 

(1)  Training  for  manipulative  industries  in  works  large  enough  to 

employ  a  number  of  apprentices,  for  whom  theoretical  teaching 
can  be  provided  in  class-rooms  attached  to  the  works. 

(2)  Training,  in  certain  special  cases,  for  manipulative  industries  in 

technical  schools,  with  workshops  or  instructional  factories 
attached.  This  method  would  be  adopted  in  cases  where  there 
were  no  works  available  on  a  large  enough  scale,  or  where,  as 
in  the  case  of  the  textile  industries,  the  •  necessary  technical 
knowledge  can  be^  much  more  easily  imparted  outside  the  mill. 
The  extent  of  the  equipment  required  for  practical  work  would 
depend  on  the  degree  to  which  manipulative  knowledge  is  required 
in  the  industry.  This  training  must  be  followed  by  a  period  spent 
in  a  commercial  factory,  probably  on  a  very  low  salary  or  as  a 
pupil. 

(3)  Technological    training    for    non-manipulative    industries,    which 

would  be  given  in  a  teaching  institution,  where  a  student  would 

take  courses  in  some  special  branch  of  technological  chemistry, 

coupled  with  training  in  such  subjects  as  mechanical  or  electrical 

engineering,  which  the  particular  branch  of  technology  selected 

by    the   student  may  indicate  as  necessary.     Such  a  course  of 

training  will  often  of  itself  create  a  wage-earner ;   but  further 

experience  is  needed  if  the  student  wishes  to  rise  in  his  profession. 

The  distinctions  laid  down  above  must  not  be  considered  as  entirely  rigid. 

There  will  be  cases  on  the  border  line,  which  may  be  dealt  with  in  one  class  or 

another,  as  local  or  personal  convenience  may  determine.    It  will  be  possible 

also  in  the  case  of  class  (2)  to  group  together  in  one  teaching  institution  the 

training  or  some  part  of  the  training  required  for  industries  practised  on   a 

small  scale. 

In  framing  our  proposals  for  a  system  of  industrial  training,  therefore, 
we  shall  deal  first  with  training  in  mechanical  engineering,  which  is  the  most 
important  need  at  present  for  India's  development,  and  for  which,  fortunately, 
the  facilities  are  considerable.  We  shall  treat  this  question  in  all  its  aspects, 
including  therein  our  proposals  for  the  training  of  artisans  andiforemen,  as 
well  as  of  engineers.  We  make  no  specific  proposals  in  this  chapter  for 
establishing  the  instructional  factories  to  which  we  have  alluded,  although 
remarks  will  be  found  on  this  subject  in  Chapter  XIV.  But  the  advisability 
of  providing  this  form  of  training  in  the  case  of  any  particular  industry  or 
province  wiU  depend  pn  local  ciyoumst?inces,  and  it  will  be  for  Departments  of 
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Industries  to  decide  each  case  on  its  merits.    We  sTiall  put  forward  our  sugges- 
tions for  training  in  technological  chemistry,  which  we  propose  should  be  given 
•in  certain  existing  collegiate  institutions.    These,  as  at  present  constituted,   are 
mainly  concerned  with  training  engineers  and  include  facilities  for  a  grounding 
in  mechanical  engineering,  which  will  be  sufficient  for  men  of  the  class  we 
have  in  view.  -"We  shall  next  explain  our  conclusions    regarding  the  Victoria 
Jubilee  Technical  Institute,   Bombay,  which  provides  bothHechnological  and 
technical  training ;   and  then,   after  putting  forward  our  views  on  mining  and 
metallurgical  teaching,  we  shall  discuss  the  measures  required  for  the  control  and 
co-ordination  of  the  various   forms   of  industrial,   technical,  and  technological 
training,  and  for  bringing  our  training  institutions  into  touch  with  employers 
of  labour. 

149.  We  may  now  discuss  the  question  of  the  instruction  of  artisans  for  Training  of 
mechanical  engineering.  Looking  forward  as  we  do  to  a  very  great  industrial  *™s*"8' 
expansion  in  the  immediate  future,  we  think  that  the  present  arrangements 
for  the  training  of  artisans  are  totally  inadequate,  and  that  it  is  essential 
that  steps  sliould  be  taken  as  early  as  possible  to  provide  a  much  better  training 
for  many  more  boys.  We  were  much  impressed  by  the  great  possibilities  for 
training  in  mechanical  engineering  in  the  numerous  large  railway 
workshops,  which  are  so  distributed  as  to  form  convenient  centres  in  almost 
every  major  province  of  India.  Private  engineering  establishments  on  a 
large  scale,  though  confined  to,  a  few  important  cities,  are  also  suitable  for  the 
same  purpose.  But  the  system  for  the  apprenticeship  of  artisans  pursued  in 
these  shops  is  at  present  rudimentary.  The  sons  of  employes  are  taken  on  at  the 
request  of  their  fathers  and  turned  into  the  shops  to  pick  up  a  knowledge  of 
the  trade  as  best  they  can.  They  are  paid  small  wages  to  begiji  with,  and  the 
amount  is  gradually  increased  as  they  grow  older  and  more  useful.  There  is  no 
regular  apprenticeship,  and  not  infrequently  the  boys  are  tempted  to  leave  long 
before  they  ought,  by  the  offer  of  slightly  higher  wages  outside.  We  point 
out  elsewhere  the  risk  of  boys,  who  have  received  a  little  education,  leaving 
their  hereditary  manual  occupations  for  small  clerical  posts.  The  only  remedy 
is  to  impTove  the  social  status  and  prospects  of  the  skilled  artisan.  Though 
such  a  proposal  has  been  supported  by  numerous  witnesses,  we  are  opposed 
to  any  legislation  designed  to  penalise  the  employment  of  indentured  appren- 
tices by  third  parties ;  and  would  leave  the  system  of  indenture  on  the  same 
contractual  basis  as  at  present.  We  think,  however,  that  much  can  be  done  to 
counteract  the  tendency  among  promising  youths  of  the  working  classes  to 
seek  clerical  occupation,  by  a  more  liberal  treatment  in  respect  of  wages,  the 
provision  of  opportunities  for  further  education,  and  the  institution  of  a  bettcj! 
form  of  agreement.  From  the  time  a  boy  enters  a  workshop  to  learn  a  trade, 
he  should  be  paid  wages  at  least  equivalent  to  what  he  would  otherwise  earn  in 
the  bazaar ;  from  which,  in  order  to  secure  his  regular  attendance  and  to  provide 
inducements  to  him  to  go  through  a  complete  course  of  training,  there  should 
be  placed  to  his  credit  every  month  a  certain  amount -of  deferred  pay ;  and  this, 
under  the  initial  agreement,  should  only  be  due  to  him  on  the  completion 
of  a  specified  period  of  service,  which  should  usually  be  about  five  years. 
Night  schools  have  proved  less  successful  in  India  than  elsewhere,  and  even 
in  England  they  are  tending  to  fall  out  of  favour.  It  should  be  recognised  that, 
when  a  boy  has  done  a  fair  eight  hours' work  in  the  shops,  he  is  not  fit  to  profit  by 
class  instruction.  Every  apprentice,  therefore,  should  be  given  within  the  shop 
hours  elementary  technical  education  suited  to  the  trade  that  he  is  learning, 
and  he  should  be  taught  drawing  and  mensuration,  so  that  he  may  at  least  be 
able  to  understand  a  plan  and  work  from  it.    In  large  engineering  establish. 
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ments  where  the  number  of  apprentices  justifies  the  expense,  there  should 
be  a  special  oflB  cer  to  supervise  them  and  see  that  in  each  shop  they  are 
properly  employed.  Supervision  of  this  sort  is  still  more  necessary  in  the  case . 
of  apprentices  and  pupils  under  trainijig  for  posts  of  foremen  and  engineer 
officers,  regarding  whom  we  have  made  proposals  in  the  following  paragraphs. 
In  some  instances,  the  more  intelligent  and  ambitious  apprentict*  will  certainly 
desire  to  acquire  a  working  knowledge  of  English,  which  will  enable  them  to 
communicate  more  freely  with  their  superior  officers  and  will  give  them  access 
to  sources  of  information  denied  to  workmen  unable  to  read  and  write  that 
language.  It  is  only  for  teaching  of  this  kind,  w^hen  there  is  a  demand  for  it 
and  it  cannot  be ,  provided  by  other  means,  that  evening  classes  should  be 
accepted  as.  a  method  of  imparting  instruction  to  apprentices. 

The  system  which  we  have  proposed  above  provides  for  the  attachment  of 
teaching  classes  to  a  single  large  shop.  There  may,  however,  be  cases  where 
works,  none  of  which  is  large  enough  in  itself  to  form  the  basis  of  an  educa- 
tional unit,  exist  sufficiently  close  together  to  form  a  group ;  and  here,  we  think, 
teaching  classes  may  be  provided  in  a  common  school  conveniently  situated  for 
apprentices  attending  the  different  works,  and  controlled  by  a  committee  on 
which  the  Department  of  Industries  and  the  various  employers  may  be 
represented.  We  think  that  this  system  might,  when  necessary,  be  extended  to 
meet  the  case  of  apprentice  foremen  and  engineers. 

150.  We  received  many  complaints  regarding  the  unsteadiness  and 
inefficiency  of  Indian  labour,  defects  which,  so  far  as  they  arise  from  a  low 
standard  of  comfort,  we  have  dealt  with  more  fully  in  Chapter  XVI.  It 
is  doubtful  if  sufficient  inducements  in  the  way  of  pay  are  yet  held  out  to 
men  to  become,  really  flrst-olass  artisans.  To  reduce  the  difference  between 
the  pay  of  the  skilled  workman  and  the  foreman,  and  so  lessen  the  cost  of 
supervision,  it  is  necessary  greatly  to  improve  not  only  the  skill,  but  also 
the  prospects  of  the  workman,  and  teach  him  to  regard  himself  as  a 
member  of  a  skilled  and  respected  body.  Any  means  of  raising  tlie  self- 
respect  and  social  status  of  the  artisan  will  benefit,  in  the  long  run,  the 
employer  no  less  than  the  employed. 

161.  Above  the  skilled  workman  is  the  maistry,  or  foreman,  and  the  provi- 
sion for  training  such  men  is  hopelessly  insufficient.  We  were  forcibly  struck, 
when  visiting  the  large  railway  and  private  workshops  throughout  India,  with 
the  almost  complete  absence  of  Indians  from  the  ranks  of  foremen  and  charge- 
men — the  non-commissioned  officers  of  the  great  army  of  engineering 
artisans.  At  present  these  posts  are  filled  almost  entirely  by  men  imported 
from  abroad.  The  railway  companies  are  endeavouring  to  supply  this 
deficiency  by  training  European  and  Anglo-Indian  youths,  the  sons  of  their 
own  employes  as  a  rule,  and  with  fair  prospects  of  success.  The  effect  on 
industries  generally  of  the  absence  of  men  of  this  type  is  clear  from 
opinions  which  have  been  expressed  to  us  regarding  the  comparatively  low  state 
of  effijCiency  of  the  plant  in  many  factories  which  do  not  employ  a  high 
proportion  of  imported  men  on  their  subordinate  staff.  The  continuance  of 
conditions  which  force  the  industrialists  of  the  country  to  import  so  many 
of  their  subordinate  supervising  staff  is  clearly  most  undesirable.  They  form  a 
serious  handicap  to  progress  and  militate  against  the  ideal  of  fi.n  industrially 
self-sufficing  India.  Many  men  brought  from  foreign  countries  are  found 
unsuitabid  on  their  arrival  here;  others  take  a  dislike  to  the  country  or 
develope  indifferent  health,  and  are  generally  a  source  of  anxiety  to  those 
responsible  tor  bringing  them  out.     It  is  common  knowledge  that,  no  small 


1 1 


104 

jii-oportion  of  the  men  so  imported  liave  to  be  repatriated  at  great  expense  to 
their  employers,  Mechanics,  as  a  class,  are  unwilling  to  leave  their  home 
countries  to  accept  service  in  India,  and  the  prospect  is  rather  remote  of  suitable 
men  being  available  for  the  new  industries  which  we  hope  to  see  started.  To 
meet-  this  most  pressing  need;  every  effort  should  be  made  to  create  a  class  of 
Indian  foremen  and  ohargemen.  A  difficulty  arises  in  this  country  from  the 
fact  that  the  educational  attainments  of  the  artisans  are  too  low  to  fit  them 
for  such  posts,  while  the  stipends  and  the  prospects  offered  are  not  of  a  nature 
to  induce  the  better  educated  classes  to  spend  a  number  of  years  as  workmen, 
though'  this  is  the  only  way  for  them  to  acquire  the  practical  experience  which 
IS  essential,  if  they  are  to  be  in  immediate  charge  of  specialised  sections  of  a 
workshop  or  factory.  The  attempts  at  compromise,  which  are  now  under 
trial  in  several  technical  institutes  and  schools,  are  not  likely  to  meet  with 
success,  even  when,  as  in  some  cases,  the*course  of  instruction  is  followed  up 
by  a  few  months  in  a  factory  or  engineering  works.  Instructional  courses  do 
not  familiarise  the  students  with  practical  shop  conditions,  with  their  long 
hours  and  strenuous  life  and  the  demands  which  they  make  on  the  resource- 
fulness and  intelligence  of  the  supervising  staff,  nor  do  they  enable  them  to 
discover  whether  such  a  life  is  one  which  they  are  physically  able  to  stand  or 
care  to  accept  as  a  permanent  occupation.  Eurther,  the  students  look  on  their 
few   months'   training  under  shop   conditions   as   a  test  to  be  passed  and  put  ^ 

behind  them,  rather  than  as  an  earnest  of  the  employment  awaiting  them  after 
training,  and  the  arrangements  for  the  training  of  students  in  the  shops  do  not, 
it  would  seem,'  really  bring  them  into  close  contact  with  the  principles  under- 
lying commercial  engineering  work.  These  defects  have  been  recognised  to 
some  extent,  and  attempts  to  remedy  them  are  now  being  worked  out  in 
the  engineering  schools  at  Lucknow,  Bankipore  and  Nagpur.  In  these  schools, 
the  idea  is  to  give  an  all-round  training  in  the  various  engineering  trades, 
simultaneously  with  instruction,  in  drawing  and  in  the  elementary  principles 
of  science  which  find  application  in  mechanical  engineering.  After  a  course  of 
this  kind  extending  over  a  period  of  three  years,  the  pupils  are  drafted  into 
the  mechanical  workshops,  where  it  is  intended  that  they  should  specialise  in 
some  particular  department,  in  the  hope  that,  if  they  apply  themselves 
diligently  to  the  acquisition  of  practical  experience,  they  will  in  a  few  years 
become  capable  of  being  entrusted  with  supervisory  work.  These  attempts  to 
combine  teaching  with  workshop  practice  are  not,  however,  in  accord  with  the 
idea  supported  by  the  balance  of  opinion  among  mechanical  engineers  all  over 
the  world,  that  the  technical  school  courses  should  not  precede  workshop  train- 
ing. It  is  important  to  remember  that  theoretical  training  is  doubly  valuable 
when  given  to  a  student  who  has  in  his  mind  a  definite  picture  of  the  condi- 
tions under  which  it  will  be  applied.  The  result  of  our  enquiries  convinces  us 
that  the  same  system  is  equally,  suitable  under  Indian  conditions,  and  we 
describe  in  the  next  paragraph  the  lines  on  Which  it  should  be  worked.  . 

152.  Railway  workshops  are,  as  we  have  stated,  in  many  cases  already  The  trainii^  ol 
receiving  European  and  Anglo-Indian  apprentices,  to  whom  some  degree  of  *o™men : 
technical  training  is  given  with  the  object  of  enabling  them  to  obtain  posts  as  comm^iM 
foremen,  or,  in   Special  cases,  even  higher  appointments.   There  is,  however,  a 
noteworthy  absence  of  provision  for  the  middle-class  Indian.     We  consider  it  of 
great  importance  that  the  conditions  of  training  should  be  such  as  the  educated 
Indian  youth  will  consider  consistent  with  his  sense  of  self-respect ;  for  if  this  is 
not  satisfied,  we  shall  be  depriving  ourselves  of  a  most  promising  field  of 
recruitment.    The  arrangements  made  for  Indian  apprentices  are  at  present 
,  inadequate ;  and  the  stipends  paid  th«m  during  the  period  of  training  and  the 
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Salaries  offered  on  its  completion  are  very  much  lower  than  the  corresponding 
amounts  in  the  case  of  Europeans  and  Anglo -Indians,  a  fact  which  is  largely 
responsible  for  the  failure  of  the  better  educated  Indians  to  take  advantage  of 
these  courses.     As  regards  salaries,   we  consider  that  the  principle  must  be 
adhered  to  that  equal   proficiency    should  be    equally    remunerated.     The 
inequality  of  stipends  is  to  some   extent  justified  by  the  difference  in   the 
standard  of  living  between  Europeans  and  Anglo-Indians  on  the  one  hand  and 
some  classes  of  Indians  on  the  other,  though  the  stipends  at  present  ofPered   to 
Indians  assume  too  low  a  cost  of  living  to  meet  the  case  of  the  educated  middle 
classes.    We  think  the  difficulty  might  be  got  over  by  allowing  free  board  and 
lodging  to  all  Europeans  and   Anglo-Indians,  and  to  such  Indians  as  prefer 
it.     To  other  Indians,  a  stipend  to  cover  board  expenses  based  on  the  standard 
•of  living  of  the  middle  classes  should  be  given.     Apprentices  of  all  kinds  should 
receive  a  monthly  sum  over  and    above  the  expenses  of  their  bo^rd  and 
lodging,    depending  on  the  length  of  time  they  have  worked  and  on  their 
efficiency  in  the  shops.    We  consider  that  every  effort  should  be   made  to 
develope  the  training  facilities  existing  in  these  Shops,  grants  being  given  from 
Government  funds  for  the  establishment  of  technical  classes,   together  with 
hostel  accommodation  and  such  other  amenities  as  are  necessary  to  attract 
educated  Indian  youths  of  the   middle   class.     The  precise  allotment  between 
Government  and  the  Railways  of  the  extra  expenditure  entailed  will  require 
further  consideration.     With  the  technical  school  alongside  the  workshop,  it 
becomes  possible  to  provide  an  almost  ideal  course  of  training.     Almost  equal 
possibilities  for  training  can  be  made  available  in  a  few  of  the  larger  private 
workshops,  and  we  do  not  doubt  that  the  managements  of  these    would  welcome 
the  provision  of    similar    arrangements  for  the  technical  training  of  their 
employes.     In  discussing  the  question   of   training  industrial  artisans,  we  have 
suggested  the  adoption  of  an  apprenticeship  :system,   and  we  think    that  a 
precisely  similar  system  should  apply  to  the  more  advanced  class  of  students 
with  which  we  are  now  dealing.     The  regulations  for  the  admission  of  appren- 
tices and  for  the  working  of  the .  system  generally  should  secure  the  admission 
of  a  proper  proportion  of  Indians  and  the  fair  and  equal  treatment  of  all 
classes  in  their  course  of  training,  while   upholding  the  authority  of  the  work- 
shops management  to  the  fullest  extent.     The  indentures  should  be  for  a  period 
of  four  or  five  years,  and,  as  we  have  said  already,  the  apprentices  should  be  paid 
wages.     Apprentices  of  this  class  should  start  work  usually  between  16  and  18 
years  of  age.     If  they  enter  the  worlcshops  at  too  early  an  age,  their  physique 
will  be  insufficiently  developed  to  stand  the  stress  and  their   previous  oppor- 
tunities for  obtaining  the  necessary  education  will  be  unduly  restricted. 

An  example  of  a  scheme  of  this  type,  worked  out  -by  officers   of  the  East 
Indian  Railway  Company,  will  be  found  as  Appendix  N. 
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The  Training  of  Mechanical  Engineers. 

MS.  There  are  four  engineering  colleges  in  India  which  provide  the 
training  required  by  recruits  for  the  Public  Works  Department.  The  largest 
is  at  Roorkee  in  the  United  Provinces,  where  it  was  originally  established,  in 
184i7  to  train  the  engineers  and  upper  subordinates  who  were  required  in  rapidly 
increasing  numbers  on  the  extensive  system  of  public  works,  and  particularly 
the  irrigation  canals,  that  were  started  soon  after  the  province  came  under 
^•Jritish  rule. 

At  an  even  earlier  date  (1794)  a  school  for  surveyors  was  started  in  Madras 
which  ultimately  developed  into  an  engineering  college  in  1857.    Thirty  years. 
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later  it  underwent  extensive  reorganisation  and  its  staff  was  greatly 
strengthened.  Little,  if  any,  differentiation  is  made  between  the  training  given 
to  civil  and  to  mechanical  engineers.  Quite  recently,  an  electrical  course 
has  been  instituted  and  a  Professor  of  Electrical  Engineering  added  to  the  staff. 

The  Sibpur  Engineering  College  developed  from  University  courses  in  sibpuf. 
engineering,  which  were  started  in  1858  by  the  Public  Works  Department 
and  handed  over  in  I860'  to  the  Presidency  College.  In  1880  this  engineering 
branch  was  constituted  a  separate  college  and  transferred  to  Sibpur,  where 
it  has  since  remained.  The  growth  of  modern  industries  in  Bengal  has  greatly 
influenced  its  development,  and  the  courses  of  instruction  now  provided  are  of 
a  more  general  character  than  would  be  essential,  if  only  the  requirements  of 
the  Public  Works  Department  had  to  be  met. 

The  College  of  Engineering,  Poona,  started  in  1854  as  the  Poena  Engineer-  Poona, 
ing  class  and  Mechanical  School.  In  1866  it  was  affiliated  to  the  University  of 
Bombay  and  styled  the  Poona  Civil  Engineering  College.  Later,  in  1879, 
classes  in  agriculture  and  forestry  were  added,  and  in  1880  the  name  was 
changed  to  "  The  College  of  Science."  In  1907  the  agriculture  classes  were 
removed;  in  1911  the  courses  leading  to  the  degree  of  B.Sc.  were  transferred 
to  the  new  science  institute  in  Bombay,  and  the  name  was  again  changed  to.that 
which  it  now  bears.  At  the  present  time  the  courses  of  instruction  lead  up  to 
the  University  examinations  for'the  degree  of  B.E.  (Civil)  and  B.E.  (Mechani- 
cal). There  are  also  classes  for  Public  Works  Department  sub-overseers, 
mechanical  apprentices  and  electrical  apprentices. 

There  are  also  a.  number  of  less  important  schools  of  engineering,  training 
chiefly  for  the  Public  Works  Department,  but  including  in  their  courses  some 
instruction  in  .mechanical  engineering. 

» 

154.  In  the  past,  the  education  of  engineers  has  been,  too  much  influenced  Defects  oi 
by  the  immediate  requirements  of  the   Public   Works  Department,  without  ^"^^1}  system 
regard  to  the  future  or  to  those  other  interests  in  India  which  can  be  handled  °  g^n^T™^ 
only  by   engineers.     The  higher  branches  of  the    engineering    services    in 
this  country  absorb  but  a  very  small  proportion   of  the   engineering  students 
who   pass  through  the  colleges,  and  the  rest  enter  the  upper  subordinate  ranks 
or  find  private  employment  of  a  not  very  remunerative  character.    The  greater 
part  of  the  work  done  in  each  college  is  the  training  of  upper  subordinates, 
lower  subordinates,  surveyors  and  draftsmen.     Students  join  the  college  classes 
in  the  hope  of  getting  appointments  as  Assistant  Engineers ;   but,  failing  these, 
they  consider  that  they  have  a  better  chance  as  upper  subordinates,  if  they 
have  passed  out  of  the  colleges  as  engineer  students  and  not  as  upper  subor- 
dinate students. 

In  the  four  principal  colleges,  increasing  attention  has,  in  recent  years, 
been  paid  to  the  provision  of  instruction  in  mechanical  and  electrical  engineer- 
ine ;  but  the  measures  adopted  are  inadequate  and  are  conceived  on  altogether 
too  narrow  lines  to  meet  the  needs,   present  and  prospective,  of  a  rapidly  ^ 

expanding  industrial  system.  Indian  civil  engineers  have  done  well  in  the 
Public  Works  Department  and  have  established  their  claims  to  promotion  to  the 
highest  ranks  of  the  service ;  but  in  mechanical  engineering  which,  outside 
the  railway  workshops,  is  mainly  carried  on  by  private  enterprise,  we  find 
that,  in  the  absence  of  a  proper  system  of  training,  they  have  seldom  attained 
to  positions  of  importance  or  responsibility.  In  practically  all  the  engineering 
workshops  which  we  have  visited,  we  found  the  same  state  of  affairs  existing 
wi-thregardto  the  superior  staff  as  we  had  seen  in  the  case  of  foremen.    The 
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former,  whether  assistants  or  managers,  were  men  who  had  been  trained  as 
mechanical  engineers  in  Great  Britain. 

It  is  only  in  recent  years  that  the  Government  engineering  colleges  have 
recognised  that  they  ought  to  be  something  more  than  mere  appanages  of  the 
Public  Works  Department ;  but  'so  far,  the  attempts  made  to  train  students 
for  careers  other  than  those  offered  by  service  under  Government,  District 
Boards  or  Municipalities,  have  taken  the  form  of  alternative  or  additional 
courses  of  instruction,  and  until  quite  recently  no  radical  Reforms  have  been 
contemplated,  much  less  introduced. 

,155.  Especially  since  the  outbreak  of  war,  various  causes  have  attracted 
public  attention  in  an  increasing  degree  to  the  predominant  importance  which 
mechanical   engineering  is   now  beginning   to  assume  in  this   country.     The 
establishment   of  the   manufacture  of  steel   on  the  firm  basis  of  commercial 
success  brought  into  sight   the  possibility   of  further  developments  on  a   scale 
never  before  contemplated.     It   has  not  only   encouraged   English  firms  to 
consider  the  formation  of  branches  of  their  own  specialised  industries  in  India 
after  the  war,  but  has  given  opportunities  to  Indian  capitalists  to  take  in  hand 
schemes  for  various  forms  of  engineering  and  metal  manufacturing  work.     The 
production  of  zinc  and  copper  from   Indian   ores  has  recently  come   within 
measurable  distance  of  actual  acccfmplishment,  and  has  still  further   increased 
the  scope  of  possible  enterprise.     The  experience  of  the  war  itself  has  been 
responsible  for   a    new '  attitude  on   the  part    both   of   Government  and  of 
leading  industrialists.     They  realise  that  it  is  necessary  to   create  in  India  the 
manufactures  that  are  indispensable  for  industrial,  self-sufficiency  and  for 
national  defence,  and  that  it  is  no  longer  possible  to  rely  on  free  importation , 
of  essential  articles  in  time  of  war.     We  think  it  not  out  of  place  to  observe 
here  that  the  existence  of  this  Commission  and   the  discussions  which  have 
from  tiine  to  time  arisen  out  of  the  evidence  given  before  it,  together  with  the 
creation  of  the  Munitions   Board,  itself^  a  development  of   the  Commission, 
have  helped  in  the  above  direction.   Einally,   the  attention   of  the  educated 
public,  and  in  -particular  of  the  large  industrial  employers,  has  been  drawn  to 
the  inconveniences  and  dangers  that  arise  from  the  entire  dependence  of  India 
on  imported  personnel  for  the  supervision  of  engineering  industries. 

156,  The   education  and  training  of  engineers  was  the  subject  of   ah 

enquiry  by   a  committee  appointed  by  the  Council  of  the   Institution  of  Civil 

Engineers  in  1903,  on  which  committee  all  the  important  engineering  societies 

were  represented.     Their  report,  which   was  published  in  1905,  embodies  the 

collective  experience  of  engineers  belonging  to  practically  every  branch  of  the 

profession,  and  though  in  many  respects   the  conditions  in  India  are  different 

from  those  prevailing  in  the  United  Kingdom,  certain  fundamental  conclusions 

were  reached  which  are  entirely  supported  by  the  facts  placed  before  us  in 

evidence  by  leading  engineers  and  industrial  employers,  and  should  be  adopted 

in  this  country.     In  submitting  their  recommendations,  the  committee  prefaced 

them  by    the  statement  that  they   were  unanimous  in  their  opinion  that 

engineering  training  must  include  several  years  of  practical  work  as  well  as   a 

proper  academic  training.    They  considered : — 

"(1)  That  the  average  boj  should  leave  school  when  he  is  about  17  years  of  age;  that 
much  depends  upon  the  development  of  individual  boys,  but  the  minimum  age  should  be  1 6 
and themaximum  18  years. 

(,2)  That  the  practical  training  should  be  divided  into  two  parts,  and  that  the  preliminary 
stage  of  practical  training  should  consist  in  all  cases  of  at  least  a  year  spent  in  mecha.nical 
pngineering  workshops. 

(3)  That  during  workshop  training,  boys  should  keep  regular  working  hours  and  should 
l)e  tre^it^d  as  ordinary  apprentices,  be  subject  to  discipline  and  be  paid  wages. 
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(4)  That  uOthiilg  should  be  done  In  'the  form  of  evening  study  which  would  inipose 
unnecessary  strain  upon  the  boys. 

(5)  That,  as  a  rule,  it  is  preferable  to  proceed  to  a  technical  college  on  the  completion  of 
the  introductory  workshop  course;  but  that,  in  the  case  of  boys  intended  to  become  mechanical 
engineers,  it  may  be  advantageous  to  complete  the  practical  training  before  entering  the 
college  J  but  in  such  cases  it  becomes  important  that  simultaneous  education  during  practical 
training  should  be'  secured.  Otherwise,  the  boys  would  lose  seriously  during  four  or  five 
years'  suspension  of  systematic  study,  and  would  be  at  a  disadvantage  on  entering  the 
college. 

(6)  That  for  the  average  student,  the  period  of  college  study  should  be  at  least  three 
years. 

(7)  That  at  least  three  to  four  years  should  be  spent  in  practical  training,  Inclusive  of 
the  introductory  workshop  course  previously  mentioned." 

157.  We  are  aware  that  this  question  has  been  discussed  on  other  occasion?^ 
at  times  with  the  same,  at  others  with  somewhat  different,  results ;  hut  a  study 
of  these  discussions  has  led  us  to  the  belief  that  the  above-quoted  conclusions 
may  fairly  be  taken  not  only  as  the  most  authoritative  expression  of  British 
engineering  opinion  at  the  time,  but  as  still  representing  the  general  views  of 
the  profession.  The  methods  pursued  in  this  country,  however,  differ  widely 
from  the  system  suggested  above.  The  age  of  boys  when  they  join  an 
engineering  college  in  India  is  from  two  to  three  years  higher  than  that 
recommended.  Most,  if  not  all,  of  the  colleges  prescribe  a  period  of  training 
in  workshops  after  the  completion  of  the  theoretical  course?,  just  as  we  have 
seen  in  the  case  of  institutions  giving  a  lower  type  of  training ;  but  even  this 
period  is  much  too  short  to  be  of  practical  value  to  mechanical  engineers  ;  no 
attempt  is  made  to  subject  the  students  to  regular  viorkshop  discipline,  and 
they  are  not  compelled  to  attend  the  full  working  hours.  They  go  from  shop 
to  shop  making  notes  and  sketches,  and  watch  others  at  work,  but,  as  a  rule, 
do  nothing  themselves.  This  course,  such  as  it  is,  broadens  the  outlook  of 
students  who  are  intending  to  become  civil  engineers ;  but  it  is  worse  than 
useless  as  an  initiation  into  the 'mechanical  side  of  the  engineering  profession. 

It  has  been  objected  that  educated  Indians  will  be  unwilling  to  submit 
to  the  early  hours  and  hard  conditions  of  workshop  training.  This  may,  no 
doubt,  have  been  the  case  in  the  ^  past,  but  there  are  now  numerous  signs  of  a 
marked  change  in  sentiment,  and  we  feel  confident  that,  if  facilities  are  pro- 
vided increasing  use  will  be  made  of  them.  There  are  difBculties  in  the 
way,  we  admit ;  but  they  are  not  so  great  as  is  often  supposed,  and  can  be 
overcome. 

158.  There  is,  thus,  as  we  have  seen,  a  very  decided  consensus  of  opinion  Proposals  of  the 
amonf  practical  men  that  the  ideal  method  of  training  mechanical  engineers  Commission  for 
is  to  «)mbine  workshop  practice  and  technical  instruction  as  closely  as  possible  teaming  mecha- 
To  attain  this  end  in  India  the  workshop  has  been  imported  into  the  college, 

but  the  results  have'  not  been  altogether  satisfactory.  The  atmosphere  of  the 
workshop  cannot  be  obtained  in  the  school,  and  the  importance  of  this  is  so  great 
that  we  are  convinced  that  mechanical  engineers  must  be  trained  in  the  work- 
fihops,  receiving  supplementary  class  instruction  in  technical  schools  alongside 
which  should,  of  course,  be  of  a  more  advanced  nature  than  that  wLich  would 
be  provided  for  foremen.  That  is  to  say,  the  mechanical  engineer,  by  which 
term  we  mean  the  man  who  in  after-life  will  be-responsibie  for  the  design  and 
oonstructionof  machinery  and  structural  ironwork  of  every  kind,  should  be 
trained  in  a  way  analogous  to  that  prescribed  for  the  members  .of  the  labouring 
classes  who  will  become  artisans,  and  the  boys  of  a  higher  social  grade  and  with 
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a  better  general  education  lyho  aspire  to  beCome  foremen ;  but  he  should  start  in 
the  M^orkshop  somewhat  older  and  after  a  more  prolonged  generaf  education. 
In  the  factory,  he  should  be  regarded  as  a  workman  and  treated  as  such,  and 
paid  wages  which  should  represent  the  market  value  of  the  work  he  does ; 
but  he  should  not  spend  the  whole  of  his  time  in  the  workshops.  Koughly, 
the  time  spent  in  the  technical  classes  should  be  equal  to  one-third  of  the 
total  working  hours  of  the  shops,  but  whether  this  be  so  many  hours  a  day 
or  so  many  days  a  week  matters  little  and  may  be  arranged  to  suit  local 
circumstances.  The  main  idea  underlying  our  conception  of  the  proper  method 
of  training  mechanical  engineers  is  thus  a  fundamental  modification  of  the 
current  practice  in  India  ;  the  chief  training-ground  should  be  the  workshop, 
though  the  class-room  is  also  indispensable, 

159.  After  the  period  of  apprenticeship  is  completed,  and  this  should  not 
be  less  than  four  years  and  may  usually  with  advantage  be  five,  those  ap- 
prentices who  desire  to  specialise  should  be  provided  for  in  one  or  more  of  the 
existing  engineering  colleges,  where  advanced  courses  of  instruction  will  be 
given  in  such  subjects  as  applied  mechanics,  electrical  engineering,  the 
physical  sciences,  hydraulics,  {he  strength  and  properties  of  materials,  and  heat 
engines.  It  should  be  recognised  that  these  students  are  adults  seeking  to  gain 
knowledge  for  a  very  special  purpose,  and  they  should  not  be  treated  as 
^undergraduates  and  forced  to  go  through  a  rigidly  prescribed  course  of  instruc- 
tion, such  as  is  now  provided  in  the  engineering  colleges  Of  University  rank. 
Our  general  idea  is  that  colleges  of  this  status  should  be  made  accessible 
to  advanced  students  who  wish  to  take  special,  instead  of  complete,  University 
degree  courses.  \ 

We  have  not  specifically  referred  to  the  training  of  'electrical  engineers, 
because  electrical  manufactures  have  not  yet  been  started  in  India,  and  there 
is  only  scope  for  the  employment  of  men  to  do  simple  repair  work,  to  take 
charge  of  the  running  of*' electrical  machinery,  ^nd  to  manage  and  control 
hydro-electric  and  steam-operated  stations.  The  men  required  for  these  three 
classes"  of  work  will  be  provided  by  the  foregoing  proposals  for  the  training  of 
the  various  grades  required  in  mechanical  engineering.  They  will  have  to 
acquire,  in  addition,  special  experience  in  electrical  matters,  but,  till  this  branch 
of  engineering  is  developed  on  the  constructional  side  and  the  manufacture  of 
electrical  machinery  taken  in  hand,  the  managers  of  electrical  undertakings 
ntnjst  train  their  own  men,  making  such  use  as  they  can  of  the  special  facilities 
offered  for  instruction  at  the  engineering  colleges  and  the  Indian  Institute  of 
Science. 
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Technolosfical  Training. 

160.  It  will  be  necessary 'in  the  immediate  future  for  Government  to 
consider  the  more  general  question  of  the  part  to  be  played  by  the  existing 
engineering  colleges  and  the  Universities,  in  providing  for  the  increasing  need 
in  India  for  scientific,  technical,  and  technological  training.  We  feel  convinced 
that,  as  the  development  of  the  country  proceeds,  the  number  of  students  will 
increase  and  that,  in  consequence,  at  no  distant  date  it  will  be  found  desir- 
able to  abolish  the  school  departments  of  these  colleges  and  to  make  provision 
for  the  education  of  subordinates  in  separate  institutions,  which,  not  being  of 
University  r^nk,  will  be  placed  under  the  control  of  the  Directors  of  Industries. 
It  is  urgently  necessary  to  prepare  for  a  higher  technological  training,  which 
will  provide  the  means  whereby  the  physical  science  students  of  the  coliegiss 
affiliated  to  the  Universities  may  learn  to  apply  their  knowledge  to  industrial 
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uses.  The  simplest  way  of  meetiu'^  this  demand  would  be  to  expand  the  engin- 
eering colleges  into  technological  institutes  by  the  creation  of  new  depart- 
■  ments.  At  present  they  are  chiefly  occupied  with  tbe  training  of  civil  engin- 
eers. We  have  just  recommended  that  tbey  Should  make  provision  for  the 
higher  technical  instruction  of  mechanical  and  electrical  engineers,  and  we 
anticipate  that  industrial  expansion  will  justify  the  starting  of  departments 
of  general  technological  chemistry,  whicb,  in  each  college  and  teaching  Univer- 
sity, will  specialise  to  the  extent  necessary  to  meet  at  any  rate  the  more 
j)rominent  local  needs.  We  regard  it  as  certain  that  public  opinion  will 
demand  that  these  colleges  shall  be  connected  with  the  local  Universities  and' 
that  the  students  shall  be  able  to  obtain  University  degrees.  To  this  we  think 
no  serious  objection  can  be  raised,  provided  that  the  terms  of  association  leave 
the  colleges  free  to  frame  their  own  courses  of  study,  reserving  to  the  Senates  of 
the  Universities  the  right  to  prescribe  which  shall  be  selected  as  qualifying  a 
student  to  enter  for  a- University  degree.  The  internal  administration  of  the 
colleges  should  be  controlled  by  a  Board  or  Council,  the  members  of  which 
.might  be  nominated  by  the  Department  of  Industries,  the  University,  and 
public  bodies  representing  employers^  This  Council  should  have  the  privi- 
lege of  delegating  a  certain  number  of  its  members  to  represent  it  on  the 
Senate. 

161.  Up   to  this  point    our  recommendations  regarding  industrial  and  Imperial  engin- 
technical  education  are  such  as  should  be   carried  out  by   provincial   Govern-  eering  colleges 
ments ;  but,  we  think,  it  will  be  necessary  ultimately,  if  not  in  the  immediate  °'^^  ^  °^^  ' 
future,  to .  jjrovide  India  with   educational  institutions   of  a  more  advanced 
character,  which  no  single  province   could  support   or  f  11  with  students,  yet 

which  each  province  will  need  to  a*greater  or  less  extent.  Tor  some  time  to 
come  the  demand  for  this  higher  training  can  best  be  met  by  the  provision  of 
scholarships  to  enable  students  to  proceed  abroad,  but,  as  soon  as  our  foregoing 
recommendations  have  had  time  to  develope  their  full  effect,  it  would  be 
advisable  to  proceed  further  and  establish  imperial  colleges  of  the  very  highest 
grade.  Two  at  least  would  be  needed,  staffed  with  specialists  of  high  reputa- 
tion who  must  be  provided  with  adequate  equipment  for  both  teaching  and 
research  work.  One  of  these  colleges  should  cover  every  branch  of  engineering, 
while  the  other  should  be  devoted  mainly  to  metallurgy  and  mineral  tech- 
nology, the  developments  of  which  are  certain  to  be  on  a  very  extensive  scale. 
Provincial  colleges  can  only  hope  to-  secure  the  services  of  good,  all-round 
men  who  would  be  employed  mainly  in  teaching  work ;  but,  if  the  ideal  of  a 
self-sufficing  India  is  to  be  completely  carried  out,  specialisation  must  be 
provided  for,  and  this  can  only  be  achiered  in  colleges  with  a  large  number  of 
advanced  students.  We  can  hardly  hope  to  serve  any  useful  purpose  by 
pursuing  this  idea  further.  Details  will  depend  upon  the  actual  state  of 
things  at  the  time  when  it  becomes  necessary  to  mature  a  scheme.  We,  there- 
fore, refrain  from  elaborating  any  proposals  of  this  nature  and  content  ourselves 
with   suggesting  that  they  should  always  be  kept  in  sight  as  the  goal. 

162.  Before  leaving  the  question  of  higher  training  we  desire  to  advert  Scientific 

to  one  important  matter.  We  consider  that  India  suffers  from  the  general  and  technical 
absence  of  organisations  similar  to  the  great  scientific  and  technical  so^eties. 
societies  which  have  in  many  countries  done  so  much  to  promote  the  profes- 
sional education  of  their  younger  members.  We  have  already  had  occasion 
to  refer  to  an  instance  of  the  work  of  the  English  Institution  of  Civil  Engin- 
eers in  this  direction,  and  we  think  that  it  would  be  greatly  to  the  advantage 
of  Indian  engineers  if  a  representative  society  were  started.  Our  views  on  the 
subject,  which  we  regard  as  one  essentially  for  private  initiation,  are  explained 
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ia  detail  in  Appendix  H.,  and  here  we  need  only  add  that  we  in  no  sensd 
limit  our  suggestion  to  engineering.  Whenever  the  number  of  specialists 
in  any  branch  of  science  or  professional  activity  is  sufficient  to  enable  them 
to  form  an  association  to  promote  its  development  in  India,  their  action  in 
this  respect  should  be  supported  in  every  reasonable  way  by  the  State. 
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The  Victoria  Jubilee  Technical  Institute,  Bombay. 

163.  Eeference  has  already  been  made  to  the  starting  of  the  Victoria  Jubilee 
Technical  Institute'  in  Bombay.  During  recent  years  it  has  developed  a 
somewhat  polytechnic  character,  and  now  provides  courses  of  instruction  in 
(1)  mechanical  engineering,  (2)  electrical  engineering,  (3)  textile  manufactures, 
(4i)  applied  chemistry,  and  (5)  plumbing  and  sahitary  engineering.  Most  of 
the  witnesses  who  have  come  before  us  with  experience  as  employers  of  its 
students  have  spoken  well  of  them  ;  but,  so  far  as  the  training  in  mechanical 
engineering  is  concerned,  ex-students  are  nearly  all  employed  in  subordinate 
capacities,  a;iid  there  is  little  probability  that  many  of  them  will  rise  to 
high  positions.  The  courses  of  instruction  extend  over  four  years,  of  which 
the  last  six  months  have  to  be  spent  on  practical  work.  Enquiries  made  of  the 
managers  of  workshops  and  factories  in  which  these  students  received  ""this  part 
of  their  training  did  not  convince  us  that  the  arrangements  were  of  a 
satisfactory  character.  Moreover,  the  time  allowed  for  practical  training  is  too 
short.  In  view  of  the  conclusions  we  iiave  reached  regarding  the  training  of 
mechanical  engineers,  we  cannot  regard  the  work  done  in  the  Institute  for  this 
class  of  students  as  satisfactory.  Instead,  however,  of  abolishing  these  classes, 
it  would  be  preferable  for  the  Institute  to  associate  itself  more  closely  with  the 
local  engineering  industries  carried  on  in  Bofnbay  ;  and  it  should  not  be  difficult 
to  frame  a  scheme  whereby  the  Institute,  in  its  new  location  at  Matanga,  will 
supplement  the  workshop  training  of  apprentices  from  the  railway  and  other 
workshops,  thus  performing  locally  the  function  of  the  technical  classes 
which  we  have  recommended  in  the  case  of  the  larger  workshops.  To 
a  large  extent,  the  popularity  of  the  mechanical  engineering  classes  is 
due  to  the  law  which  prevails  in  certain  provinces  compelling  owners  of 
steam  plants  to  place  their  boilers  in  charge  of  certificated  men.  If  the  sug- 
gestion which  we  make  elsewhere  that  this  law  should  be  abolished  is  carried 
into  effect,  there  will  be  undoubtedly  less  demand  for  instruction  of  the 
kind  necessary  to  pass  the  specified  Government  examination.  On  the  other 
hand,  we  hope  that  the  forthcoming  expansion  of  mechanical  engineering 
will  more  than  replace  the  loss  of  this  artificial  demand  for  what  can  only 
be  described  as  a  very  imperfect  training. 

164,  These  remarks  do  not  apply  to  the  technological  courses  which 
include  (1)  textile  manufactures,  (2)  applied  chemistry,  and  (3)  plumbing  and 
sanitary  engineering.  In  these  instances,  we  approve  of  the  existing 
arrangements  whereby  the  students  receive  a  preliminary  training  before 
embarking  upon  practical  work.  In  this  view  we  are  largely  influenced  by 
the  fact  that  the  classes  are  conducted  throughout  on  lines  as  nearly  resembling 
actual  commercial  practice  as  is  possible  in  any  teaching  institution. 

The  spinning  mill  or  the  weaving  shed  is  not  an  appropriate  place  in 
which  to  give  instruction  in  textile  mechanism,  and  practice  in  the  working 
of  the  machines  can  be  more  easily  arranged  in  a  specially-equipped  shed, 
where  a  great  variety  of  single  units  is  available.  Knowledge  and  ex- 
perience of  this  kind  can  be  gained  much  more  rapidly  in  the  Institute 
than   under    practical  working   conditions  in  a  mill,   and  there  is  no  doubt 
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that  the  young  man  who  aspires  to  become  a  textile  manufacturer,  can  best 
begin  by  going"  through  one  or  both  of  the  specialised  courses  of  instruction 
provided  by  the  Institute.  Similarly,  a  preliminary  knowledge  of  chemistry 
is  essential  to  any  one  who  intends  to  apply  such  knowledge  to  manufac- 
turing processes,  and  the  laboratory  rather  than  the  chemical  works  is  i^e 
place  in  which  the  training  should  begin. 

In  regard  to  plumbing  and  sanitary  engineering,  most  of  the  practical 
work  consists  of  fitting  up  buildings  in  accordance  with  prepared  plans, 
and  before  a  young  man  can  be  sent  out  to  do  such  work,  he  requires  con- 
siderable skill  in  manipulating  the  materials  employed,  and  some  general 
knowledge  of  the  sciences  which  bear  upon  sanitary  engineering.  It  is  also 
necessary  thfit  Jie  should  be  able  to  prepare  plans  and  estimates,  and,  without 
doubt,  a  knowledge  of  these  matters  and  the  requisite  degree  of  craftsmanship 
can  be  attained  most  readily  in  organised  schools. 

165.  We  therefore  consider  that  in  respect  of  these  technological  courses, 
no  changes  are  necessary ;  \jat  we  think  that  the  training  in  the  Institute 
should  1)0  followed  by  two  years  spent  on  practical  work,  before  the  full 
diploma  can  be  obtained.  The  students  should  be  apprenticed  on  leaving  the 
Institute,  and  they  should  be  given  definite  employment  and  paid  a  living 
wage.  There  will,  no  doubt,  be  difficulty  at  first  in  finding  places  for  them. 
Employers  of  labour  in  thfs  country  have  realised  only  to  a  limited 
extent  that  it  is  incumbent  upon  tbem  to  provide  facilities  for  training 
the  rising  generation.  To  convince  them  propaganda  work  will,  at  the 
outset,  be  necessary.  There  are  fortunately  many  Government  workshops  to 
set  an  example,  and  it  should  not  be  difiieult  to  induce  the  owners  and 
managers  of  private  undertakings  to  follow  sui|;. 

Mining  and  Metallurgical  Education. 

166.  Mining   education  in  India  occupies,  as  we  shall  explain  below,-  aMning 
somewhat  peculiar  position.      Two  systems  of  teaching,  applied  to  very  similar  education : 
material,  are  going  on  side  by  si  Je,  and  there  is  a  large  concentration  of  mining  ^'^'^^^'^^  P°®*  ^°"- 
employment  on  a  single  area—the  principal  coal  field — while    other  forms  of 

mining  are  scattered  over  the  whole  of  India,  and  differ  widely  in  character. 
For  those  reasons  we  have  thought  it  necessary  to  discuss  the  subject  in  detail. 

By  far  the  largest  demand  for  mining  engineers  and  trained  subordinates 
comes  from  the  coal  fields  situated  in  the  provinces  of  Bengal  and  Bihar 
and  Orissa.  The  forms  of  inining  in  other  parts  of  India  are  often  only 
mere  quarrying  or,  where  actual  mining  is  practised,  are  either  so  highly 
specialised  as,  to  necessitate  a  practical  training  which  cannot  be  given  in 
India,  or  are  only  on  a  small  scale.  It  is  clear,  then,  that  for  a  long  time 
to  come,  India  must  look  for  mining  education  to  an  institution  or  institu- 
tions based  on  the  requirements  of  the  Bengal  coal  field. 

The  provision  at  present  made  for  mining  education  comprises— (1)  (a)Sibpur  College 
courses  at  the  Sibpur  College,  (2)  evening  classes  on  the  coal  field.  The  bourses, 
senior  Sibpur  course  is  one  of  two  years,  which  follows  a  preliminary  two  years' 
training  leading  up  to  the  examination  for  sub-overseers.  The  students 
are  trained  in  mi;Be  surveying,  electricity,  colliery  mechanics,  mining  and 
chemistry,  and  are  taken  into  camp  on  the  coal  field  for  six  weeks  in  the  cold 
weather.  At  the  end  of  this  course  they  obtain  a  diploma,  after  passing  an  ex- 
amination. Eecently,  however,  the  Government  of  India  have  approved  of 
the  reduction   of  the  two  years'  mining  course  to   a   single  year,  conditionally 
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on  the  students  who  take  up  the  course  having  previously  passed  the 
overseers'  examination  and  spending  at  least  eight  weeks  in  a  colliery  during 
the  college  vacation.  A  preparatory  course  of  one  year  is  also  heing  pro- 
vided. Under  the  previous  conditions  it  was  not  easy  for  students  from  other 
pipvinces  than  Bengal  to  obtain  admission,  though  ifc  is  only  fair  to  add 
that  very  few  attempted  to  do  so.  Accommodation  was  limited,  and  the  Local 
Government  stipulated  that  no  qualified  Bengali  student  should  be  excluded. 
The  necessity  for  passing  the  sub-overseers'  tes^  before  entry  was  also  a  diflB- 
culty  in  the  case  of  students  from  certain  provinces,  where  training  of  this 
class  ^YSbS  given  only  to  a  very  limited  extent.  These  obstacles  have  now, 
it  is  claimed,  to  some  extent  been  overcome,  and  there  are  at  present  (1918) 
five  outside  students  taking  the  course.  For  some  years  past,  the  removal 
of  Sibpur  College  has  been  under  contemplation,  and  Government  has  been 
reluctant  to  incur  increased  expenditure  on  the  existing  institution.  Accom- 
modation is  thus  still  inadequate. 

(d)  Evening  The  evening  classes  are  held    at  five  centres  on  the  cOal  field  under  the 

classes  on  the      control  of  a   ioint  board,  on  which  the  mining  interests  and  the  Governments 

of  Bengal  and  of  Bihar  and  Orissa  are  represented.    The  cost  of  these  classes 

is  met  by  the  two  Governments,  -^- 

The  results  of  the  examinations  held  at  Sibpur  and  in  connection  with  the 
evening  classes  are  shown  below —  « 

191-^-13.  1913-14.  1914-15,  1915-16.  1916-17. 

<!         ^ 

Sibpur  College  ,4a  '42  33  38  55' 

Evening  classes  .     40       17  26       16  24       12,  26       17  27       26 

The  average  attendance  at  the  evening  classes  in  1915-16  was  120,  and 
that  of  the  vernacular  evening  classes  was  264. 

Recent  proposals  167,  In  1913-14,  a  committee,  which  met  under  the  presidency  of  Sir 
for  improvement,  j)  Macpherson  to  advise  on  the  question  of  mining  education,  recom- 
mended the  opening  of  a  school  of  mines  at  Dhanbaid  and  the  improvement 
of  the  existing  evening,  classes  on  the  coal  field.  The  school  was  to 
cost  Rs.  5,56,000  initial,  and  Es.  98,000  recurring,  while  the  expendi- 
ture required  for  improving  the  evening  classes  was  estimated  at  Es.  1,51,000 
initial  and  Es.  71,000  recurring,  towards  which  latter  figure  it  was  hoped 
that  the  mining  industry  would  contribute.  In  1914-16,  a  committee 
consisting  of  Messrs.  Adams,  Chief  Inspector  of  Mines  in  India,  Eoberton, 
Professor  of  Mining  at  Sibpur,  and  Glen  George,  Mining  Engineer,  after 
examining  the  system  of  mining  education  in  England,  submitted  a  report 
which  was  in  general  agreement  with  the  proposals  of  the  Macpherson 
Committee, 

InsuflSciency  of  168,  Two  main  points  arise  ior  consideration  in  connection  with  the  above 

evening  classes    proposals — (1)   would  an  improvement  of  the  existing  evening  classes  suffice, 

^^  f°'®,^®^°^ ''^  without  a  school  of  mines  ?  (2)  if  a  school   of  mines  is  considered  necessary, 
instruction.  iiij-j.iij.jo 

where  should  it  be  located  ? 

With  regard  to  the  first  point  we  observe  that  the  lads  who  attend  the 
evening  classes  are  in  most  cases  deficient  in  general  education,  and  this 
f9,ct,  coupled  with  the  necessarily  limited  range  of   instruction   given,  render 
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these  classes  unsuitable  for  training  first-class  colliery  managers.  Out  of 
the  nine  men  who  obtained  first-class  certificates  in  1916,  six  men  came 
from  Sibpur.  It  is  true  that  in  England  the  larger  proportion  of  colliery 
managers  have  obtained  their  mining  education  at  evening  or  other  similar 
classes ;  and  of  the  comparatively  small  number  of  students  who  are  found 
at  the  various  schools  of  mines,  most  seek  employment  either  in  metalliferous 
mines,  or  as  consultants,  Go'ifernment  inspectors,  and  geologists.  But  the 
position  in  England  has  changed ;  the  examination  for  the  manager's  certificate 
has  been  made  more  severe,  and  mining  schools  of  a  different  type  are  springing 
up,  in  one  case  financed  and  controlled  by  the  mining  interests  themselves ; 
this  type  is  therefore  likely  to  take  a  large  share  in  producing  colliery  managers. 
We  think  it  necessary  that,  although  the  evening  classes  require  improvement, 
some  form  of  mining  school  should  be  provided  for  holders  of  first-class  certifi- 
cates, i.e.,  certificates  entitling  a  man  to  hold  charge  of  a  colliery  raising  over 
1,800  tons  a  month. 

169.  We  now  come  to. the  question  of  the  location  qf_the  school  of  mines,  Location  of  the 
and  we  may  consider  whether  a  self-contained  mining  school  on  the  coal  field  JJ°^°^^J^  ^^*^°°' 
itself  is  preferable,  or  whether  teaching  migEi't  not  be  provided  in  a  department 
of  an  existing  engineering  college,  such  as  Sibpur.  The  latter  scheme  would  be 
cheaper ;  it  would  bring  the  students  into  contact  with  lads  studying  for  other 
branches  of  engineering,  which  is  advantageous ;  and  a  well-known  institution 
like  Sibpur  would  possess  better  and  more  established  traditions  than  any  new 
institution.  Finally,  as  we  have  already  pointed  out,  Sibpur  already  produces 
most  of  the  successful  candidates  for  first- class  certi'fioates. 

On  the  other  hand,  there  are  disadvantages  attaching  to  the  Sibpur 
institution.  Visits  to  coal  mines  from  time  to  time  during  the  course  to  explain 
points  of  practice  can  be  completed  from  Dhanbaid  within  a  few  hours ;  from 
Sibpur  they  take  not  less  than  36  hours.  T^he  staff  of  an  institution  on  the  coal 
field  is  in  close  touch,  not  only  with  the  latest  developments  of  the  industry, 
but  with  employers  and  managers,  a  great  advantage  to  the  students  both  while 
under  training  and  afterwards  when  seeking  for  employment.  A  sub-com- 
mittee appointed  in  1916  to  consider  the  future  of  the  Sibpur  mining  class, 
reported  that  it  would  be  very  hard  for  teachers  at  Sibpur  to  secure  practical 
training  for  students  in  collieries,  while  the  staff  at  a  school  in  the  coal  field 
could  do  this  with  comparative  ease.  To  keep  the  school  in  close  association  with 
the  industry  is  also  a  matter  of  importance.  Finally,  the  staff  of  a  school  on 
the  coal  fields  can  maintain  intimate  relations  with  those  of  its  students  who  are 
taking  the  practical  portion  of  their  course  at  one  or  other  of  the  mines. 

170  So  far,'  therefore,  as  the  choice  lies  between  Sibpur  and  Dhanbaid,  we 
Tjrefer  the  idea  of  a  self-contained  mining  school  on  the  coal  field;  but  are 
menared  to  agree  that,  instead  of  the  course  of  three  years  at  the  school  and 
twelve  months' preliminary  practical  work  proposed  by  the  Macpherson  Com- 
mittee.  students  may  take  their  practical  course  at  the  end  of  their  first  year. 
We  consider  it  essential  that  students  should  pass  a  reasonable  period  m 
underground  work. 

We  are  conscious  of  the  heavy  cost  which  such  an  institution  is  likely  to 
entail  relatively  to  the  number  of  the  students,  at  any  rate  for  the  first  few 
vears  of  its  existence.  The  Macpherson  Committee  did  not  anticipate  a  larger 
number  of  students  at  first  than  48,  an  estimate  which  might,  however,  now 
be  increased.  But  we  consider  that  the  necessity  of  training  mmo  managers  m 
India  and  of  making  the  country  so  far  independent  of  imported  experts,  is 
strong  enough  to  warrant  the  expenditure.    The  nuinber  of  students  attending 


115 

the  course  at  Sibpur  is  increasing  ;  and  if  the  proposed  school  is  open  to  the 
whole  of  India,  this  should  bring  in  still  more  candidates.  The  argument  for  an 
inter-provincial  institution  lies,  not  in  the  desire  shown  by  the  different  prorinces 
of  India  to  train  their  own  men  to  manage  their  own  mines,  but  in  the  absolute 
necessity  of  extending  the  area  of  recruitment  for  the  mining  profession  as 
widely  as  possible,  in  order  to  supply  this  urgent  need  by  the  most  suitable  men 
from  every  part  of  the  country.  The  main  advantage  would,  it  is  true,  be  reaped 
by  the  coal  fields  of  Bengal  and  Bihar  and  Orissa,  and  candidates  from  these 
provinces  would  retain  the  undoubted  advantages  which  proximity  to  the  school 
of  mines  must  always  give.  But  there  should  be  no  preference  shown  to  local 
candidates  and  admission  to  the  school  of  mines  should  depend  on  suitability 
alone. 

171.  There  is,  however,  a  possible  third  course,  besides  a  school  of  mines  at 
Dhanbaid,  or  a  mining  class  at  Sibpur.  Various  proposals  have  come  to  our 
notice  for  research  and  training  in  metallurgy  and  other  allied  forms  of  techno- 
logy, proposals  which  we  have  discussed  more  fully  in  Chapter  IX.  An 
institution  at  Sakchi  teaching,  ^e  above  subjects  would  naturally  also 
include  certain-  forms  of  mechanical  engineering,  in  view  of  the  unrivalled 
opportunities  which  would  be  provided  by  the  group  of  works  springing  up  near 
that  centre.  Many  of  the  science  subjects  which  will  have  to  ^e  taught,  as  a 
foundation  in  such  an  institution  wiU  be  common  both  to  mining  and  metal- 
lurgy ;  these  will  include  geology  and  mineralogy,  physics,  chemistry, 
matheniatics,  and  mechanics  ;  and  among  practical  subjects,  mechanical  and 
electrical  engineering.  A  cqnsiderable^aaving  in  cost  could  be  effected,  and  a 
more  efficient  staff  and  equipment  provided,  by  combining  in  "the  same  institu- 
tion the  higher  forms  of  training  for  mining  and  metallurgy.  We  recognise, 
however,  that  a  school  of  mines  and  metallurgy  at  Sakchi,  though  preferable 
to  classes  at  an  unrelated  centre  like  Sibpur,  would  be  in  less  intimate  touch 
with  the  coal-mining  industry  than  a  school  at  Dhanbaid,  and,  in  view  of  the 
great  desirability  of  keeping  the  mining  industry  in  the  closest  possible 
relations  with  mining  education,  we  support  the  proposal  to  establish  a  school 
of  mines  at  Dhanbaid.  Until  this  is  done,  the  Sibpur  classes  should  be 
maintained  and  teaching  steadily  improved  on  lines  that  would  permit  of  the 
transfer  of  the  classes  to  Dhanbaid.  The  Sakchi  institution  would  naturally 
specialise  in  metallurgy  and  related  forms  of  applied  chemistry  which  would 
constitute  a  group  sufficiently  wide  in  range  for  a  high-grade  institution. 

The  proposed  172.  The  Government  of  Bihar  and   Orissa  have    consulted  us  about  a 

Sakchi  school  proposal  to  start  a  technical  school  at  Sakchi  for  the  metallurgical  industries 
to^ng.  "'^'*  which  are  likely  to  develope  in  that  neighbourhood  in  association  with  the 
works  of  the  Tata  Iron  and  Steel  Oorrrpany.  We  are  much  impressed  by  the 
possibilities  of  this  centre,  and  the  great  opportunities  which  it  will  offer  for 
employment  to  men  possessing  a  technical  training.  We  consider  that  there 
will  be  ample  scope  for  a  school  of  the  type  proposed,  both  before  and  after  the 
starting  of  still  higher  institutions  for  specialist  training  and  for  research  •  and 
we  have  conveyed  to  the  Bihar  and  Orissa  Government  our  general  approval  of 
their  scheme. 

Miscellaneous  Educational  Proposals. 

Navigation  and  173.  We  have  elsewhere  in  our  report  indicated  ship-building  as  a  potent- 

marine  ial  Indian  industry  of  the  future,  though  one  that  perhaps  will  not  materialise 

engmeermg.        ^^^  some  time  unless  the  necessary  plates,  sections,   and  engines  are  imported 
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rervt'l^.  .^'  *^^'  Z  '^  ^^^'  ^^'''  ''  ^°  ^^^«°^  ^^y  I^^i^  ^h^'^i'i  ^ot  be 
vSfw  /T'^'^'P'^^"'^  *^'y  ^^^  ^'^"t-     She  has  already  for  many 

LcTl  tW^^^^^^  "'"^^  ^°^  *^^  ^^^P«  "^  °*^^^  -^*i-« '  --d,  given 

rcotrP  f  r  'f  °?/^  "^^^^^"^^  '^^j^^^^  ^^'^  ^^^i^«  engineering,  she  should 
™Sp  L-i^  J^  1^  *°  supplement  these  crews,  at  any  rate  in  the  coasting 
trade,  with  capable  officers  and  engineers.  The  supply  of  such  men  from 
^ritain  must  be  very  short  for  many  years  to  come,  if  not  always  in  future,  and 
facilities  for  recruitment  in  India  wauld  do  much  to  render  her  self-supporting 
m  case  of  another  great  war.  There  have  been  frequent  demands,  especially  on 
the  Bombay  side,  for  training  of  this  nature  for  young  Indians,  but  we  have 
been  unable  to  obtain  any  authoritative  or  helpful  information  as  to  the  Unes 
on  which  the  subject  could  be  taken  up,  and  are,  therefore,  unable  to  dilate  upon 
It.  It  requires  expert  knowledge  of  a  particular  kind,  and  could  only  be  satis- 
factorily handled  by  a  committee  specially  appointed  for  the  purpose,  as  it 
would  necessitate  the  establishment  of  at  least  one  school  of  navigation  in  the 
country  and  the  provision  of  one  or  more  training  ships. 

174.  During  the  course  of  our  tours,  the  necessity  for  special  schools  and  Commercial 
colleges  of  commerce  was  frequently  brought  to  our  notice  by  Indian  witnesses,  education, 
who  were  in  many  cases  men  with  considerable  practical  experience.  On  the 
other  hand,  some  European  witnesses  expressed  grave  doubts  as  to  the  utility 
of  such  institutions  and  insisted  that  only  in  an  office  could  the  training  be 
given  that  would  turn  out  a  useful  business  man.  This  divergence  of  opinion 
is,  we  conceive,  largely  due  to  the  different  standpoints  frqm  which  these  two 
classes  regard  the  question.  We  are  inclined  to  think  that  the  European  evid- 
ence which  we  have  received  is  not  based  upon  a  sufficiently  wide  examination 
of  the  circumstances  in  which  trade  and  commerce  are  carried  on  by  Indians, 
and  a  full  acquaintance  with  the  educational  system  which  has  grown  up  in 
the  country. 

It  is  obviously-  beneficial  to  any  Indian  about  to  engage  in  commerce,  who 

desires  to  rise  above  the  rank  of  a  clerk,  that  his  education  should  be  specifically 

adapted  to  his  career,  and  should  also  be  carried  to  the  University  stage.     The 

greatest  benefit  from  a  high  commercial  training  is-  likely  to  be  received  at 

present  by  sons  or  relations  of  commercial  men  who  intend  to  enter  the  family 

business  ;  this  type  was  well  represented  in  the  Sydenham  College  of  Commerce 

of  Bombay.     The  school  of  commerce  should  provide  teaching  in  shorthand, 

type-writing,  the  methods  of  book-keeping  and  precis  writing  and,  above  all,  in 

modern  English.     These  subjects  may  be  regarded  as   essential  for  the  routine 

working  of  an  office,  but  to  them  should  be  added  instruction  in  the  mechanism 

of  banking,   exchange,   and  foreign   trade,    together  with   such  subjects  as 

commercial  geography  and  a  detailed  study  of  the  economic  resources  of  India. 

There  are  already  in  India  a  number  of  schools  of  this  type,   some  of  which  are 

efficiently  managed  ;  but  the  majority  do  little  more  than  teach   shorthand  and 

type-writing,  and  make  an  attempt  to  impart  a  knowledge  of  book-keeping 

that  is  of  little  or  no  practical  value.    Most  of  these  schools  take  the  form 

of  evening  classes  and  are  frequented  by  young  clerks. 

"175.  Higher  commercial  education  is  still  in  its  infancy  in  India,  and  the 
only  institution  of  University  rank  that  has  so  far  been  started  is  the  Sydenham 
College  of  Commerce  in  Bombay,  which .  prepares  undergraduates  of  the  Uni- 
versity for  the  examinations  leading  to  the  degree  o£  Bachelor  of  Commerce, 
instituted  by  the  Bombay  University  in  1912.  Sufficient  time  has  not  yet 
elapsed  to  enable  a  definite  opinion  to  be  expressed  as  to  the  extent  to  which 
the  aims  of  the  founders  arc  likely  to  be  realised  ;  but  so  far,  the  students  who 
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have  passed  out  have  been  well  received  by  the  Bombay  mercantile  oommunityj 
and  have  obtained  employment  on  much  better  terms  than  their  contemporaries 
who  have  taken  the  ordinary  Arts  course.  The  college  is  popular  and  it  is 
likely  to  continue  so,  until  the  supply  of  commercial  graduates  is  in  excess  of 
the  demand.  This  cannot  happen  so  long  as  the  Sydenham  College  remains 
the  sole  commercial  educational  institution  of  University  rank  ;  but  there  is  a 
strongly  expressed  desire  for  similar  colleges  in  other  parts  of  India,  and  we 
think  that  the  other  Indian  Universities  might  well  consider  the  possibility  of 
satisfying  this  demand.  Industry  and  commerce  are  bound  to  go  on  expanding 
rapidly,  and  they  will  be  glad  to  pay  a  higher  price  for  more  eflScient  employes. 
The  practice  of  more  up-to-date  methods  of  business  and  account-keeping  is 
certain  to  spread  into  the  mof  ussil,  as  familiarity  with  modern  trade  and  indus- 
try increases.  An  alternative  University  course,  in  any  case,  has  the  advantage 
of  widening  the  educational  basis,  and,  provided  the  University  commercial 
courses  supply  as  good  a  training  to  the  mental  faculties  as  do  the  present  Arts 
courses,  they  deserve  encouragement  on  their  own  merits,  as  part  of  the  general 
educational  scheme  of  the  country.  The  relations  between  the  governing 
bodies  of  colleges  of  commerce  and  Universities  should  be  exactly  similar  to 
those  which  we  have  suggested  for  technological  institutions,  as  outlined  in 
paragraph  160.  We  attach  great  importance  to  the  co-operation  of  business  men 
in  the  control  and  this,  we  think,  can  be  secured  in  the  way  there  indicated. 

176.  The  provision  of  teachers  for  the  various  grades  of  education  described 
in  this  chapter  is  not  a  question  that  needs  discussion  at  any  great  length. 
For  instruction  in  the  higher  branches  of  engineenng  and  technology,  we  must 
look  to  the  University  colleges  and' technological  institutes  to  provide  teachers. 
They  will  be  trained  under  the  influence  of  men  of  high  attainments  engaged 
in  original  work,  who  will  present  their  subjects  in  a  way  that  will  evoke  a  real 
and  abiding  interest  among  the  students,. and  ensure  that  men  who  pass  through 
their  classes  are  thoroughly  imbued  with  a  clear  knowledge  of  their  subject  and 
of  right  methods  in  dealing  with  it.  Some  of  these  will  be  fitted  for  teaching 
work  by  a  natural  capacity  for  the  clear  exposition  of  ideas.  It  must  be 
remembered  that  research  and  what  may  be  termed  '  workshop  practice  '  are 
themselves  the  best  possible  training  for  those  faculties  which  a  teacher  largely 
useSj  and  that  in  consequence,  in  the  case  of  subjects  outside  the  line  of  general 
education,  special  training  schools  or  colleges  are  unnecessary  and  even  likely 
to  be  a  disadvantage.  There  is  not  the  least  probability  that  educational 
appointments  will  fail  to  attract  men  who  have  been  trained  for  technological 
or  industrial  work.  Compared  with  factory  life,  the  work  of  a  teacher  in  a 
school  or  college  offers  inducements  to  a  very  large  number  of  persons  who 
prefer  a  certain  amount  of  ease  and  freedom  from  worry  to  the  strenuous  exist- 
encCj  which  is  essential  to  success  in  manufacturing  concerns.  Appointments 
as  teachers  will  naturally  be  sought  after  by  men  who  feel  that  they  have  some 
special  aptitude  for  such  work,  and  provided  suitable^elections  are  made,  actual 
experience  in  teaching  will  ultimately  produce  the  high  type  of  men  required. 

It  is  only  when  we  come  to  industrial  education,  whether  in  organised 
Workshops  or  in  schools  for  cottage  workers,  that  difficulties  are  likely  to  arise. 
The  artisans  from  whom  the  teachers  of  craftsmanship  will  be  drawn,  have 
hitherto  as  a  class  been  lacking  in  general  education  and  have  learned  their 
craft  on  purely  empirical  lines.  We  have,  however,  provided  an  adequate 
remedy  in  the  superior  inspection  staff  and  in  the  trained  managers  and  super- 
visors who  would  be  placed  at  the  heads  of  these  institutions.  The  latter  should 
be  specially  recruited  at  first,  though  in  the  case  of  schools  for  iron  work  and 
carpentry  they  may  subsequently  be  obtained  from  the  (students  who  have 
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passed  through  the  proposed  classes  in  mechanical  engineering  and  have 
obtained  some  degree  of  practical  experience  afterwards.  It  would  be  the  busi- 
ness of  these  men  to  train  their  own  staff,  and  experience  has  shown  that  in  a 
few  instances  at  least  they  have  been  able  to  do  it.  Skill  in  craftsmanship  is 
acquired  by  example  and  iy  jiractice  rather  than  l)y  precept,  and  those  who 
are  responsible  for  the  training  of  artisans  will  see  that  the  methods  employed 
are  correct,  that  the  appliances  in  use  are  suitable,  and  that  the  instructors 
possess  the  necessary  skill  to  enable  them  to  show  their  pupils  how  work  should 
be  done. 

The  Control  of  Technical  and  Industrial  Education- 

177..  Although  we  have  proposed  to  place  the  control- of  technical  and  Arguments  for 
industrial  education  under  the  Departments  of  Industries,  we  are  aware  that,  control  by 
especially  in  regard  to  the  former  class  of  education,  th!ere  is  a  strong  body  of  jj^yp^^^^^" 
opinion  in  favour  of  retaining  it  under  the  Director  of  Public  Instruction 

This  opinion  appears  to  be  based  on  the  following  grounds;  firstly, 
that  the  Department  of  Education  cannot  be  dissociated  "from  these  forms  of 
teaching  without  loss,  on  account  of  the  importance  of  method,  with  which  that 
department  is  naturally  more  familiar  than  any  other ;  secondly,  that  any 
form  of  teaching  which  is  removed  from  the  Department  of  Education  may  lose 
prestige  in  the  popular  mind;  thirdly,  that  all  ^technical  and  industrial  training 
must  include  some  degree  of'general  education,  with  which  the  Department  of 
Education  is  organised  to  deal. 

178.  In  meeting  these  arguments,  it  must  be  borne  in  mind  that,  in  the  first  Arguments  for 
place,  education  designed  to  produce  men  wlb  will  readily  find  industrial  control  by 
employment  must  in  any  case  be  very  largely  controlled  by  an  agency  which,  jn^^g^ries  ° 
by  its  training  and  constant  association,  is  in  touch  with  the  industries  that 
will  furnish  that  employment.  Both  in  devising  educational  schemes  and  in 
ensuring  by  inspection  that  they  are  actually  followed  in  working,  this  class  of 
agency  must  have  a  predominant  part.  It  is  not  enough  to  appoint  a  man 
with  an  industrial  training  as  an  inspector  of  industrial  schools ;  he  must 
throughout  be  kept  in  touch  with  industries  and  industrialists,  or  the  training 
giten  will  soon  degenerate.  Speaking  generally,  the  different  forms  of  techni- 
cal and  industrial  education  have  as  their  object  either  the  training  of  a  man 
who  will  ultimately  direct  industrial  operations  or  the  production  of  a  workman 
skilled  in  some  form  of  handicraft.  Of  the  success  of  the  teachingj  the  private 
industrial  employer  must  remain  the  ultimate  judge.  The  Department  of 
Industries"  is  the  only  Government  organisation  capable  of  entering  into  his 
point  of  view,  and  the  only  one  with  which  he  can  readily  associate  himself. 
It  is  the  only  agency  of  any  kind  that  can  correlate  the  training  to  the  require- 
ments as  ascertained  by  it.  Almost  every  educationalist  of  standing  who 
appeared  before  us  was  in  general  agreement  with  these  views. 

Our  conclusions  are  strengthened  by  a  consideration  of  the  nature  of  ike 
various  forms  of  technical  and  industrial  education,  the  necessity  of  which  has 
been  indicated  in  our  report.  In  the  case  of  industrial  schools,  where 
craftsmanship  is  the  all-essential  feature  of  the  training,  the  small  amount  of 
elementary  general  education  that  is  required  can  easily  be  supervised  by  any 
person  of  ordinary  intelligence,  whilst  the  teaching  of  craftsmanship  must  be 
provided  and  controlled  by  an  agency  which  knows  from  practical  experience 
the  type  of  employe  required  by  an  industry,  and  can  judge^  if  the  requirements 
have  been  fulfilled.    This  the  Education  Department  is  not  likely  to  be  able  to 
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do,  judging  by  the  results  of  its  past  efforts  in  this  direction.  In  the  case  of 
artisans  who  are  trained  in  shops,  the  same  arguments  apply  ;  and  it  will  be 
easier  for  a  Department  of  Industries  to  maintain  the  necessary  relations  with 
railway  or  private  shop  managements.  The  superior  training  for  foremen, 
which  will  be  given  under  somewhat  similar  conditions  but  to  better  educSited 
persons,  and  will  involve  a  greater  amount  of  theoretical  teaching,  seems  to  fall 
into  the  same  category  ;  the  only  question  is  whether  the  theoretical  teaching 
requires  any  degree  of  control  by  experts  in  the  methods  of  imparting  teaching 
generally.  The  danger  of  allowing  the  theoretical  to  outweigh  the  practical 
aspect  of  the  training  must  be  remembered.  It  must  also  not  be  forgotten 
that  the  experience  of  industrial  and  technical  training  in  other  countries  has 
evolved  its  own  theories,  traditions  and  expert  teachers,  of  which  the  Depart- 
ment of  Industries  can  make  a  more  understanding  use  than  the  Department 
of  Education.  The  control  of  the  foregoing  forms  of  education  should, 
therefore,  rest  with  the  Department  of  Industries ;  but  the  advice  and  co-opera- 
tion of  the  Department  of  Education  should  be  obtained  in  respect  of  general 
educational  subjects,  both  in  framing  the  courses  of  instruction  and  in  deciding 
on  the  methods  of  teaching  and  inspection. 

It  is  only  where  some  form  of  higher  theoretical  instruction  is  needed, 
such  as  that  proposed  by  us  for  engineers  and  specialised  technologists,  that 
any  question  arises  of  the  participation  of  the  Department  of  Education  in  the 
control.  Part  of  the  education  of  engineers  and  the  entire  training  of  men  for 
posts  of  specialised  technologists  should,  we  have  suggested,  be  given  in 
institutions  of  collegiate  rank.  Their  expenditure  should  be  administered  and 
their  teaching  controlled  by  joint  boards,  on  which  the  Department  of 
Industries,  the  local  University  and  employers  should  be  represented.  We  have 
already  explained  the  relations  •hich  should  exist  between  the  Universities  and 
these  colleges. 

Necessity  lor  ^'^^'  ^®  desire  here  to  draw  attention  to  the  great  diversity  of  practice 

imperial  visiting  which  has  hitherto  prevailed  in  the  methods    of  imparting    industrial    and 
officers.  technical  education  of  all  kinds  in  different  parts  of  India,  a  diversity  which 

has  unfortunately  permitted  the  existence  of  much  ineflBcient  or  misdirected 
teaching.  We  think  it  necessary,  for  some  time  at  any  rate,  to  arrange  for  the 
provision  of  a  system  of  regular  visits  by  specialist  officers  of  the  Imperial 
Department  of  Industries.  There  is  at  present  in  the  various  provinces  no 
generally  accepted  tradition  of  .correct  methods  in  these  forms  of  teaching, 
and  we  think  that  Local  Governments  and  Departments  of  Industries  would 
be  greatly  assisted  in  their  efforts  to  create  one,  by  occasional-  visits  from 
imperial  officers,  whose  functions  would  be  merely  advisory,  and  would 
be  confined  to  placing  their  notes  and  observations  before  the  Local  Govern- 
ments for  consideration.  The  specialist  visitors  would  form  a  convenient 
channel  for  transmission  to  one  province  of  useful  experience  acquired  by 
another,  and  this  would  enable  Local  Governments,  while  retaining  complete 
control  of  their  own  industrial  and  technical  education,  to  profit  by  the 
knowledge  gained  elsewhere. 
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CHAPTER  XI. 

COMMERCIAL  AND  INDUSTRIAL  INTELLIGENCE. 

7^  180.  In  dealing  with  this  question,  we  have  had  the  advantage  of  perusing  Objects  o!  a 
two  recent  despatches  of  the  Government  of  India  to  the  Secretary  of  State,  Commercial 
proposing  the  re-prganisation  of  the  Commeroial  Intelligence  Department  and  ^'^^^^^scnce  De» 
the  appointment,  which  has  since  been  made,  of  an  Indian  Trade  Commissioner 
in  London.  These  despatches  have  amply  demonstrated  the  importance  to 
Government  of  full  and  frequent  information  regarding  commercial  develop- 
ments and  requirements,  and  of  the  maintenance  of  close  touch  with  such  orga- 
nisations as  Chambers  of  Commerce  and  Trades  Associations.  We  have  also  had 
complaints  from  many  of  the  witnesses  whom  we  have  examined  that  there 
exists  no  clearly  defined  channel  through  which  information  on  commercial 
matters  in  the  possession  of  Government  can  be  communicated,  whether 
publicly  or  to  individual  applicants.  There  is,  moreover,  a  general  feeling  that 
the  collection,  careful  analysis  and  judicious  distribution  of  commercial  and 
Industrial  intelligence  is  a  necessary  feature  of  Government  policy  both  in  war 
and  peace.  The  question  has  not  hitherto  been  so  treated  as  to  afford 
Government  a  sufficient  basis  for  the  encouragement  of  industries  in  India 
01  for  political  and  diplomatic  action  abroad.  With  this  end  in  view,  we 
suggest  a  scheme  whereby  commercial  and  industrial  intelligence  may  be 
organised  on  lines  that  will  assist  this  country  to  become  better  equipped 
for  the  industrial  struggle. 

181.  In  designing  this  organisation,  we  have  had  before  us  these  two  main  Necessity  for 
points  ;  first,  the  importance  of  having  the  information  collected  and  the  statis-  2istics*Iij'an 
tics  analysed  and  expressed  for  public  consumption  by  experts  who  have  concrete  expert,  agency, 
ideas  as  to  the  use  which  can  be  made  of  them  by  practical  industrialists  and 
commercial  men  ;  second,  the  necessity  of  adopting  a  system  which  will  enable 
these  statistics  tobe  issued  in  a  form  that  will  make  them  readily  accessible  to 
the  commercial  public. .  With  regard  to  the  first  point,  we  consider  it  to  be  of 
prime  importance  to  insist  that,  where  a  specialist  department  concerned  with 
industries  exists,  it  should  handle  the  statistics  and  information  relating  to 
those  industries.  Unless  this  be  done,  irrelevant  data  will  be  collected, 
essential  facts  will  be  overlooked,  and  inaccuracies  will  follow  from  inexpert 
interpretation  of  trade  terms.  Sevea-al  instances  have  been  brought  to  our 
notice  in  which  statistics  regarding  articles  of  unlike  denomination  were 
added  together  to  make  totals,  and  others  in  which  failure  to  recognise  the 
meaning  of  trade  terms  resulted  in  the  compilation  of  figures  which  were 
either  useless  or  misleading.  Constant  association  with  the  general  economic 
position  of  his  industry  is  the  only  means  that  will  render  the  industrial 
specialist  a  safe  adviser  to  Government  on  commercial  matters  and  enable 
him  to  direct  his  researches  with  a  view  to  anticipating  possible  dangers.  We 
consider  it  advisable  to  emphasise  the  commonplace  that  commercial  statistics 
and  intelligence  are  intended  to  serve  as  the  basis  of  an  active  policy,  and  not 
merely  as  a  means  for  explaining  changes  years  after  they  have  occurred. 
If  handled  by  the  expert,  such  figures  will  serve  as  a  timely  warning  against 
attempts  of  aggressive  nations  to  capture  dur  trade,  or  to  determine  its  direction 
in  their  OTvn  interests.  To  show  the  value  of  having  statistics  collated 
find  analysed  by  appropriate  specialists,  we  may  cite  the  Railway  Admmis- 


121 


Collection  o! 
statistics  and 
information  by 
provincial 
agency. 


Control  of  De- 
partment of 
Commercial  and 
Industrial  Intelli- 
gence. 


Special  Officers 
for  Calcutta  and 
Bombay. 


tration   Report  and  the  Quinquennial  Review  of  Mineral    Production    as 
instances  bearing  differently  on  questions  of  administration  and  policy. 

The  information  which  we  include  under  the  head  of  commercial  and 
industrial  intelligence  will  consist  of  the  following  : — 

(1)  statistics  and  other  information  regarding  the  movement  of  internal 

and  overseas  trade  ; 

(2)  statistics  and    other    information    regarding  the    production  and 

working  of  Indian  industries  ; 

(3)  information  regarding  trade  usages  in  India  and  abroad,   and   the 

tariff  and  industrial  policy  of  foreign  nations. 

182.  Our  proposals  relating  to  the  provincial  Departments  of  Industries 
contemplate  that  their  Directors  should  qualify  themselves  as  advisers  to  their 
Governments  in  matters  relating  to  trade  and  commerce,  and  we  have 
proposed  that  it  should  be  one  of  their  definite  duties  to  supply  advice  and  infor- 
mation to  the  public  in  regard  to  existing  or  new  industries.  Both  for  this 
reason,  and  in  view  of  the  considerations  adduced  in  Chapter  XII,  it  is  obvious 
that  they  will  have  to  maintain  intimate  relations  with  the  manufacturers  as 
well  as  with  the  merchants  of  their  provinces,  and  to  study  and-interpret  all  the 
statistical  information  which  is  of  use  in  the  conduct  or  administration  of  com- 
merce. The  staff  of  each  provincial  Director  should  include  experts  to  deal 
with  special  problems,  and,  as  there  will  be  representatives  of  the  department 
in  every  part  of  the  province,  it  will  be  possible  to  maintain  current  and 
continuous  records  of  what  is  going  on  in  it. 

183.  The  information  comprised  under  the  head  of  commercial  and  indus- 
trial intelligence  obviously  includes  matters  of  interest  to  Government  both  on 
the  commercial  and  industrial  sides,  as  well  as  to  private  traders  and 
industrialists,,  from  whom  enquiries  may  be  expected  on  a  wide  variety  of 
subjects,  including  requests  for  information  on  technical  matters.  If  our 
principle  be  accepted  that  the  statistics  and  intelligence  relating  to  industries 
and  commerce  can  be  handled  effectively  only  by  the  specialists  who  conduct 
the  various  forms  of  research  and  practical  work  intended  to  extend  and 
develops  Indian  industries,  it  naturally  follows  that  the  figures  for  production 
as  well  as  those  for  trade  should  be  collected  and  analysed  by  the  same 
organisation.  On  the  whole,  therefore,  there  is  a  distinct  balance  of  advantage 
in  f^CVour  of  placing  the  whole  of  this  work  under  the  general  control  of  the 
Department  of  Industries  and  in  the  hands  of  a  single  officer,  whom  we 
would  designate  the  Director  of  Commercial  and  Industrial  Intelligence. 
In  consequence  of  their  imperfect  knowledge  of  the  working  of  Government, 
firms  and  individuals  who  are  anxious  to  obtain  information  with  regard  to 
trade  movements,  sources  of  production,  suitable  raw  materials  and  technical 
processes,  wiU' often  come  to  this  officer  in  the  first  instance  for  information. 
It  is,  however,  extremely  important  to  keep  in  mind  the  harm  that  may  be 
done,  should  any  single  officer  give  information  on  subjects  in  which  he 
is  not  a  technical  or  commercial  expert.  Thus  an  important  function  of  the 
Director  of  Commercial  and  Industrial  Intelligence  would  be  to  refer  applicants 
for  information  and  advice  to  the  appropriate  departments  of  Government  from 
which  these  can  be  obtained  at  first  hand.  The  Director  should  be  a 
member  of  the  Imperial  Industrial  Service  which  we  propose  in  Chapter 
XXII,  and  his  headquarters  should  be  at  Calcutta. 

184.  We  consider  that  special  commercial  intelligence  officers  will  be 
required  for  Calcutta  and  Bombay.  These  two  large  cities  contain  trading 
interests  which  involve  such  .extensive  relations  with  other  provinces'and  foreign 
countries  as  to  render  necessary,  at  any  rate  for  some  time  to  come,  the  appoint- 
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raent  of  special  officers  working  under  the  provincial  Directors  of  Industries 
but  communicating  direct,  when  necessary,  with  the  Director  of  Commercial  and 
Industrial  Intelligence.  In  other  provinces  the  Director  of  Industries  will  not 
have  such  highly  organised  centres  of  trade  to  deal  with  and  should  be  able,  we 
think,  to  keep  himself  fully  in  touch  with  local  developments. 

185.  The  bulk  of  the  information  with  which  the  Director  of  Commercial  Method  in  which 
and  Industrial  Intelligence  would  deal,  would  be  obtained  by  him   as  a  routine  statistics  and 
matter  from  the  provincial  departments,  including  the  special  provincial  oncers  gj|jjj^**g°jg^jj 
for  commercial  intelligence  whom  we  have  proposed  for  Calcutta  and  Bombay,  with  by  imperial 
The  remaining  sources  of  statistical  information  would  be  the  Customs  Depart- agency. 

ment,  the  Railways,  and  other  agencies  which  collect  these  figures  at  present. 
They  should  be  published  without  comment  in  the  first  instance  by  the  Director 
of  Statistics  when  compilation  on  an  imperial  basis  is  required ;  in  other  cases 
by  provincial  Directors  of  Industries  or  by  the  other  collecting  agencies.  These 
last  will  be  advised  by  the  expert  authorities,  imperial  or  provincial,  as  to  the 
form  in  which  the  information  should  be  tabulated.  The  advice  of  local  commit- 
tees of  business  men  will  be  of  assistance  in  this  respect.  The  statistics  should, 
where  necessary,  be  interpreted  and  commented  on  by  expert  departments, 
where  these  exist,  or,  in  their  absence,  by  the  Director  of  Commercial  and 
•  Industrial  Intelligence  or  by-provincial  Directors  of  Industries.  It  will  be 
clear  from  what  we  have  said  above  that  the  Director  of  Statistics  should  be  a 
compiling  officer  only,''  and  that  he  should  not  comment  on  statistics  with 
which  his  relations  are  merely  arithmetical. 

186.  Information  regarding  production  and  employment  has  been  in  the  statistics  ol  pro- 
past  exceedingly  defective.     In'the  case  of  production,  official  figures  have  been  duction  and 
confined  almost  entirely  to  the  main  industries,  whose  representative  associations  employment, 
make  it  their  business  to  collect  them.     This  is  a  practice  that  should  receive 

every  encouragement,  and  Government  should  co-operate  with  such  associa- 
tions, helping  them  in  the.  collection  of  their  figures,  where  help  is  necessary, 
and  obtaining  their  advice  regarding  the  figures  of  interest  to  the  trade 
which  Government  collects  itself.  Where  no  suitable  associations  exist, 
the  collection  of  statistics  of  production  should  be  taken  up  by  Governmeut 
through  provincial  Departments  of  Industries,  to  the  extent  that  may  be  con- 
sidered practicable  and  useful  in  each  case.  We  recognise  the  difficulties 
that  exist,  and  the  necessity  of  leaving  details  to  be  worked  out  by  the  industrial 
organisation  of  the  future. 

Statistics  regarding  employment,  including  occupation  and  wages,  have 
hitherto  been  of  little  use,  partly  because  labour  was  not  willing  to  move  freely, 
partly  because  the  figures  were  out  of  date  when  published  and  were  often  in- 
judiciously selected.  In  the  case  of  unorganised  industries,  the  definitions  of  the 
various  classes  of  labour  were  not  sufficiently  precise,  with  the  result  that  wages 
appeared  to  range  between  very  wide  limits.  In  future,  the  increasing 
demand  for  labour  and  its  increasing  fluidity  will  make  information  of  this 
class  of  much  greater  importance  to  employers.  It  need  not  always  be  statisti- 
cal in  form,  so  long  as  it  is  reliable  and  up  to  date.  A  report  that  a  certain 
class  of  labour  is  seeking  employment  in  a  particular  district,  if  promptly 
issued,  is  of  much  more  use  than  a  statement  of  the  wages  it  drew  last  year. 
The  information  which  local  Departments  of  Industries  should  be  in  a  position 
to  supply  ought  to  be  of  more  value  to  employers  than  that  available  hitherto. 

i87.  The  effect   of  these  proposals  on  the  way  in  which  information,  General  sum- 
especially  of  a  statistical  nature,   so  far  as  it  is  of  interest  in  connection  With  mary  of  propo- 
industries,    should  be  collected,   compiled,  published  and  commented  on,  is^*^"- 

exhibited  in  the  accompanying  table. 
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Collected  by 


Compiled  by 


Pttblislied  by 


Commented 
on  by 


Agricultural. 


Director  of  Agricul- 
ture or  Land  Records, 
who  forwards  to 
Director  of  Indus- 
tries for  record  and 
use, 

"Director  of  Statistics, 
who  forwards  to 
Director  of  '  Com- 
mercial and  Indus- 
trial Intelligence 
for  record  and  use. 

Direcfor  of  Agricul- 
ture or  Land  Re- 
cords (local). 


Director  of  Statistics 
(imperial). 

Director  of  Agricul- 
ture or  Land  Ee- 
cords  (local).  Suita- 
ble' Agricultural 
OfiScer  under  the 
Govern  me  n  t  of 
India  (imperial). 


Fove4. 


Chief  Conservator  or 
Conserviitor  of  Por.st', 
who  forwards  to  Direc- 
tor nf  Industries  (local) 
for  record  and  use. 


Director  of  Statistics, 
Inspector- General  of 
Forests. 


Provincial  Forest 
Depaitmeiit  (local). 
Inspector-General  of 
Forests  (imperial). 

Director  of  Statistics 
(imperial). 

Provincial  Forest  De- 
partment (local). 
Inspector-General  of 
Forests  (.imperial). 


Rail-borne  Trade. 


Railways,  who  forward 
to  Director  of  Indus- 
tries for  provincial 
totalling. 


Director  of  Statistics. 


Director  of  Industries 
(provincial). 


Director  of  Statistics 
(imperial). 


Director     of 
tries  (local). 


Indiis- 


Director  of  Com- 
mercial and  Indus- 

,  trial  Intelligence 
(imperial). 


Customs. 


Collector  of  Customs, 
who  forwards  to 
Director  of  Indus- 
tries (local)  for  record 
and  use. 


Director  of  Statistios. 


Collector    of  Customs 

(loCill). 


Director  of  Statistics 
(.imperial). 

Collector  of  Customs 
llooal). 

Director  of  Commer- 
cial and  Industrial 
Intelligence  (impe- 
rial). 


Collected 
by 


Compiled 

by 


Publish- 
ed by. 


Commen- 
ted   on 

by 


Mineral, 


Ditector   of    In- 
dostries. 


Chief  Inspector  of 
Mines.* 

Director  of  Geolo- 
gical Surve/. 

Director  of  Sta- 
tistics. 

Director  of  Geolo- 
gical Survey 
(imperial). 

Director  ot  Sta- 
tistics (impe- 
rial). 


Director  of  Geolo' 
gical  Survey 
(imperial). 

Chief  Inspector 
of  Mines.* 


Road  and  river 
traffic. 


Director 
tries. 


of  Indus- 


Director  of  Statis- 
tics. 


Director  of  Indus- 
tries (local). 

Director  of  Statis- 
tios (imperial). 


Director  of  Indus- 
tries (local). 

Director  of  Commer- 
cial and  Industrial 
Intelligence   (im' 
perial). 


Production. 


Director  of  Indus- 
tries. 


Director  of  Statis- 
tics. 


Director  of  Indus- 
tries (local). 

Head  of  technical 
department  (where 
such  exists).  Direct- 
or of  Statistics 
(imperial). 

Director    of  Indus- 
tries (local). 

Director  of  Commer' 
cialaud  Indnstrial 
Int elligenoe  or 
head  of  technical 
department  (where 
such  exists). 


Employment. 


Director  of 
tries. 


Director  of 
tics. 


Indus- 


Statis- 


Director  of  Indus- 
tries (local). 

Director  of  Statis- 
tics (imperial). 


Director  of  InduS' 
tries  (local).      ' 

Director  of  Commer- 
cial and  Industrial 
Intell  i  g  e  n  0  e,' or 
head  of  technical 
de  partment 
(w;here  such  exists) 


Prices  of 
articles  of  indus- 
trial Importance. 


Director  of  Indus- 
tries and  Direc- 
tor of  Land  Re- 
cords. 

Director  of  Statis- 
tics. 


Director  of  Indus- 
tries (local).\ 

Director -ef  Statis- 
tics (imperial). 


Director  of  In- 
dustries (local)<  ^ 

Director  of  Com- 
mercial  and 
Indnstrial  Intel- 
ligence or  head 
of  teohnicB*l 
de  partment 
(where  such  ex- 
ists), " 


*  For  mines  under  the  Mines  Act. 
on  of  figures  in  a  province  or  IocaI  ai 

*  Compile  '  refprs  to  compilation  of  prorinoial  totals  into  Imperia,!  totals. 


'Note  :—'  Collect '  refers  to  collection  of  figures  in  a  nrovinco  or  lowl  area  and  the  production  of  provincial 
or  loofvl  totals,  -       "^  •  '      - 
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1S8.  Commercial  men  hare  emphasised  to  us  the  importance  of  the  prompt  Crop  forecasts, 
issue  of  accurate  crop  forecasts.  It  would  appear  that  these  are  not  at  present 
altogether  satisfactory,  especially  those  relating  to  the  jute  crop,  which  presents 
peculiar  difficulties,  chiefly  owing  to  the  fact  that  the  bulk  of  the  crop  is  grown  in 
areas  under  the  Permanent  Settlement  where  no  village  records  are  maintained. 
The  preparation  of  forecasts  is  a  highly  technical  business  which  ought 
to  be  entrusted,  as  soon  as  possible,  to  the  officers  of  the  Agricultural  Depart- 
ment, and  their  value  must  largely  depend  upon  the  amount  of  time  which 
Directors  of  Agriculture  and  their  staffi  can  devote  to  the  subject.  As  we  have 
ha,d  occasion  to  remark  elsewhere,  this  service  is  very  much  undermanned, 
and/  the  accuracy  of  these  returns  may  be  expected  to  improve  with  the  develop- 
ment of  the  department.  We  do  not  approve  of  the  present  practice  whereby 
the  Director  of  Statistics,  as  compiling  officer,  has  to  undertake  the  responsibility 
of  amending  the  forecasts  of  provincial  officers.  Such  a  duty,  we  considerj 
would  be  more  appropriately  performed  by  some  responsible  officer  with 
general  experience  of  Indian  agricultural  conditions. 

189.  We  think  that  in  order  to   complete   the  organisation  necessary  to  Tiie  Indian  Trade 
provide  the  people  of  India  with  information  in  regard  to  industrial  and  com-  Commissioner  in 
mercial  matters,  the    recent  appointment  in  London  of    an   officer    of  the  ^°™°'^' 
Indian  Government  as  Trade  Commissioner  was  a  very  necessary  step.    He  will 
represent  Indian  trade  interests,  and  his  principal  function  will  be  to  stimulate 
the    development  of  the  Indian  export  trade,  by  directing  attention  to  fresh 
markets  and  by  promoting  the  establishment  of  new  commercial  relations  likely 
to    be    beneficial    to    India.      He    should    also    assist    the     imperial     and 
provincial  Departments  of  Industries  by  answering  definite  enquiries. 

An  experienced  officer,  who  exercised  the  functions  of  Indian  Trade 
Commissioner  in  London  for  a  few  months  during  the  winter  of  1914-15, 
•under  by  no  means  favourable  conditions,  stated  before  us  that  the  appointment 
was  greatly  appreciated,  that  produce  brokers  in  London  and  manufacturers 
in  the  country  freely  applied  to  him  for  information  and  advice,  and 
that  these  references  led  in  many  cases  to  actual  .business.  There  cannot, 
therefore,  be  any  doubt  that,  if  this  appointment  form  part,  as  we  contemplate 
that  it  should,  of  an  organised  scheme  for  the  promotion  of  industries  and 
commerce  in  India,  it  will  prove  to  be  one  of  growing  importance.  The  office 
of  the  Indian  Trade  Commissioner  should  be  in  the  City  of  London,  so  as  to  be 
as  close  as  possible  to  the  business  houses  with  which  he  will  chiefly  have  to 
deal.  Manufacturing  and  commercial  firms  in  India  usually  find  it  necessary 
to  have  London  con'espondents,  and  there  is  no  doubt  that  Directors  of 
Industries  will  find  their  work  greatly  facilitated  by  the  presence  of  an  officer 
in  London  to  whom  they  can  refer  whenever  necessary.  Hitherto  such  en- 
quiries have  had  to  be  addressed  either  to  the  Commercial  Intelligence  Branch 
of  the  Board  of  Trade  or  to  the  Imperial  Institute,  and  although  assistance 
may  have  been  obtained  in  this  way,  the  field  of  usefulness  is  limited,  if  only  by 
the  fact  that  neither  of  these  bodies  can  command  the  services  of  men  with 
up-to-date  experience  of  Indian  trade  and  commerce. 

The  appointment  of  Indian  Trade  Commissioner,  like  that  of  the 
■Director  of  Comlnercial  and  Industrial  Intelligence  in  India,  should  be 
included  in  the  cadre  of  the  Imperial  Industrial  Service,  and  it  should 
ordinarily  be  held  by  an  officer  of  that  service  deputed  to  England .  for 
the  purpose.  The  experience  gained  «by  an  officer  holding  this  post  should 
greatly  pnhance  his  value  when  he  returns  to  India.  The  tenure  of  the 
appointment  should  usually  be  for  a  period  of  five  jears,  a'nd,  though  at 
first  it  may   be  held  by  an  officer  of  the  status    of    provincial    Director, 
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we  I'ecogmse  that  it  is  likely  to  iacrease  greatly  iu  itnportaiids,.  l^he 
Trade  Oommissionor  should  be  assisted  by  members  of  the  Agricultural,  Forest 
and  Geological  Survey  Departments,  in  order  to  supply  first-hand  information 
regarding  the  chief  raw  products  available  in  India.  These  ofl&cers  should  be 
temporarily  seconded  from  their  own  services  for  comparatively  short  periods, 
so  that  the  knowledge  of  Indian  conditions  in  the  Trade  Commissioner's 
oflB,ce  may  be  always  abreast  of  the  times.  It  is  essential  that  they  should  have 
sufficient  experience  and  status  to  enable  them  to  give  reliable  opinions  on 
questions  of  fact,  and  that  they  should  be  sufficiently  junior  to  turn  their  exper- 
ience to  useful  account  on  their  return  to  India  ;  the  appointment  of  officers 
of  about  ten  years'^  service  should  meet  these  conditions.  ♦ 

We  are  of  opinion  that  the  Trade  Commissioner  should  devote  special 
attention  to  the  needs  of  small  Indian  exporters  and  capitalists,  who  desire  infor- 
mation regarding  openings  for  foreign  trade,  and  assistance  in  obtaining  plant 
for  their  enterprises.  We  regard  the  appointment  of  an  Indian  assistant  to 
the  Trade  Commissioner,  which  was  made  last  year,  as  a  useful  step  in  this 
direction. 

Indian  trade  190.  The    desirability   of  establishing   Indian   trade    agencies  in    other 

representatives     countries,   such  as  East  Africa  and  Mesopotamia,  with  which  there  is  likely  to 

be  considerable  business  after  the  war,  should  also  be  examined. 


abroad. 


The  Indian  Trade         191.  In  addition  to  the  supply  of  specific  information  to  individual  appli- 
Journal.  cants,  both  the  imperial  and  provincial  Departments  of  Industries  \i'ill  be  able  to 

furnish  the  public  with  much  useful  information  as  the  result  of  their  enquiries 
and  experiments.  Hitherto,  this  has  been  attempted  either  through  the  agency 
of  the  Indian  Trade  Journal,  by  means  of  bulletins  published  locally,  or  by  reports 
submitted  to  Government  which  have  been  made  available  for  subseqiient  pub- 
lication by  the  press.  This  practice  should  be  adopted  more  extensively  in  future, 
and  to  this  end  care  must  be  taken  to  keep  in  close  touch  with  the  press " 
and  to  ensure  its  co-operation,  which  will,  we  feel  certain,  be  readily  forth- 
coming. Some  witnesses,  but  not  many,  expressed  their  approval  of  the 
Indian  Trade  Journal.  Others  described  it  as  mere  "  scissors  and-  paste."  Our 
own  consideration  of  the  case  leads  us  to  the  opinion  that  it  should  be  disconti- 
nued, and  that  aU  official  information  should  be  issued  by  the  Director  of  Com- 
mercial and  Industrial  Intelligence  in  the  form  of  bulletins  based  on  informa- 
tion derived  from  the  imperial  and  provincial  departments.  In  the  case  of 
some  technical  departments,  the  outturn  of  literature  maybe  sufficient  to  justify 
the  maintenance  of  independent  special  series.  Bulletins  should  be  printed  in 
a  form  convenient  for  record,  and  each  should  deal  with  only-  one  subject. 
They  might  then  be  issued  periodically  in  packets  to  those  bodies  and  indivi- 
duals entitled  to  receive  them,  the  list  of  which  should  be  regularly  revised  and 
brought  up  to  date.  ^To  the  general  public,  they  should  be  available  at  a, 
moderate  charge,  either  singly,  in  groups,  or  in  complete  sets. 

The  question  of  the  publication  of  any  of  these  bulletins  in  the  verna' 
cular  and  of  the  selection  of  the  vernacular  itself  is  for  Local  Governments  to 
decide. 
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CHAPTER  XII. 

GOVERNMENT  PURCHASE  OF  STORES. 

-192.  Witnesses  qualified  to  discuss  the  subject  were,  almost  without  excep-  Failure  of  exist- 
tion,     strongly    of     opinion  that   Government  could  do  much  to  assist  the  ing  rules  to 
development   of  industries   in  India  by  the  adoption  of  a  more  liberal  policy  in  ^^'^^^  'o^al 
regard  to  the  purchase  by  public  departments  of  such  articles  as  are,  or  can  be,  adequate  extent 
manufactured  in  the   country.     It  is  true  that  the  rules  regulating    these 
purchases  have  been  amended  from  time  to  tirne,  mainly  in  the  above  direction, 
and   it  was  not  so  much  the  prescriptions  themselves  which  were  the  subject  of 
complaint,  as  the  way  in  which  they  have  been  administered. 

But  from  the  enquiries  that  we  have  made,  and  from  information  privately 
received,  we  have  come  to  the  conclusion  that  the  manufacturing  capacity  of 
the  country  has  been  far  from  sufficiently  utilised  by  Government  departments 
in  the  past,  and  we  believe  that  the  somewhat  radical  changes  which  we  now 
propose  will  considerably  stimulate  industrial  progress. 

Those  of  our  members  who  had  the  opportunity,  when  working  with 
the  Indian  Munitions  Board,  of  scrutinising  the  indents  on  the  Stores 
Department  of  the  India  Office,  found  numerous  instances  in  which  articles 
were  ordered  from  England,  which  could  have  been  supplied  by  Indian  manu- 
facturers equally  well  both  in  respect  of  prfce  anii  quality,  if  the  latter  could 
have  relied  on  an  established  Government  practice  of  local  purchase.  It  was 
also  observed  that  there  was  a  totally  unnecessary  diversity  in  orders  for  the 
same  class  of  articles,  which  could  easily  be  avoided  by  the  adoption  of 
standard  patterns  or  types,  only  to  be  deviated  from  when  there  are  express 
reasons  for  doing  so.  This  would'  reduce  the  laumber  of  individual  heads,  and 
-would,  in  many  cases,  render  it  profitable  to  put  down  in  India  whatever  special  "" 

plant  might  be  necessary. 

The  representatives  of  manufacturing  firms  iur  Great  Britain  who  have 
established  branches  in  India  claim  that,  with  their  lo(5al  knowledge,  they  could 
in  many  instances  supply  the  requirements  of  Government  much  more  expe- 
ditiously and  more  cheaply,  if  supplies  were  obtained  direct  from  them  rather 
than  through  the  Stores  Department  of  the  India  Office. 

No  specific  evidence  has  been  forthcoming  as  to  the  extent  to  which 
Indian  manufacturers  are  handicapped  in  meeting  the  demands  of  Government 
departments,  by  reaspn  of  the  unfavourable  position  in  which  they  are  usually 
jriaced,  when  competing  with  tenders  received  by  the  India.Office  Stores  Depart- 
ment in  London.  But  of  the  actual  fact  there  is  no  doubt.  The  Director- 
General  of  Stores  is  allowed  considerable  latitude  in  regard  to  the  time  he  takes 
to  furnish  supplies.  He  is  thus  able  to  combine  indents  received  from  all 
parts  of  India  and  to  purchase  in  bulk,  whilst  the  Indian  manufacturer  is 
usually  caUed  upon  unexpectedly  to  supply  small  quantities  at  comparatively 
short  notice. 

193.  The  local  purchase  of  stores  entails  upon  the  officer  making  it   the  Lack  o£  local 
lesponsibility  of  ascertaining  by  inspection  that  the  goods  supplied  are  of  the  inspecting 
requisite  quality,  while  by  sending  the    indents  to  the  India  Office  Stores  *sency.  ; ' 

Department,  he  is  relieved  of  any  trouble  on  this  account.    Frequently  he 
knows  little  or  nothing  about  the  manufacture  of  the  articles  which  he  has  to 
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Change  required 
in  system  of 
,  puichase. 


Relative  advan- 
tages of  local 
and  centralised 
systems  of 
purchase. 


purotase ;  he  has  scanty  means  of  ascertaining  theii*  market  value  ;  and  he  i^ 
unable  easily  to  obtain  expert  and  disinterested  advice  oa  such  matters.  With 
the  exception  of  the  Railway  Board  and  the  Ordnance  Department,  no  depart- 
ment of  Government,  it  is  believed,  was  provided  before  the  war  with  an 
'efficient  organisation  for  the  inspection  of  local  purchases,  still  less  of  local 
manufactures ;  and  without  such  an  organisation  it  is  obvious  that  Govern- 
ment officers  could  not  safely  enter  into  large  local  contracts. 

194i.  It  appears  to  us  that,  in  the  interests  of  Indian  industries,  a  radical 
change  should  be  made  in  the  methods  of  purchasing  in  India  Government  and 
railway  stores.  The  existing  system  has  been  handed  down  from  a  time  when 
India  was  almost  entirely  dependent  upon  Europe  for  manufactured  goods; 
but  it  is  unsuited  to  modern  conditions  and  has  bad  a  deterrent  effect  on 
'  attempts  to  develope  new  industries  in  India.  As  we  have  already  said,  we 
consider  that  the  prescriptions  of  the  Stores  Eules  regarding  the  classes  of 
articles  that  may  be  bought  in  India  are  suitable,  subject  to  the  addition  of  a 
provision  which,  we  understand,  is  now  under  consideration,  regarding  purchases 
from  Indian  branches  of  British  manufacturing  firms.  The  organisation  which 
we  are  proposing  will  ensure  that  the  fullest  use  is  made  of  these  prescriptions, 
in  view  of  the  progress  which  has  been  made,  and  will  be  made  in  the  future,  in 
Indian  manufactures.  Further  experience  of  the  working  of  an  Indian 
Stores  Department  may,  however,  indicate  the  desirability  of  modifications. 

195.  The  possibility  of  the  local  purchase  of  stores  produced  in  India,  but 
hitherto  obtained  in  England,  depends  primarily  on  the  existence  of  an  expert 
agency  in  India,  which  will  ensure  that  the   stores  obtained  are-  of  suitable 
quality  and  price,  and  we  think  that  the  same  system  should  be  applied  to  a 
large  proportion  of  the  articles    already  purchased  in  this  country.     Great 
economies  have  already  been  effected  by  the  Munitions   Board  through  the  cen- 
tralised purchase  of  local  manufactures,  especially  in  the  case  of  textiles  ;  and  it 
is  a  question  for  consideration  how  far  the  advantages  of  this  system  warrant  its 
general  adoption.    The  present  system  of  local  purchase  by  individual  officers 
is  in  any  case  wasteful,   and  requires  considerable  modifications.    Assuming 
the  necessity  of  some  form  of  centralisation,  we  have  also  to  consider  the 
advantages  of  provincial  versus  imperial  buying  and  inspection.    There  are 
instances  where  a   single   province  has  a  monopoly,  as   Bengal  has  of  jute 
manufactures,  or  Bihar  and  Orissa  of  steel.    There  are  some  cases  where  the 
manufacturing  equipment  of  certain  provinces  is  vastly  greater  than  that  of 
others,  whose  demands  are  almost  equally  great.    There  are  other  cases  where 
the  provincial  equipment'  is  more  nearly  proportionate  to  provincial  needs. 
Some  provinces  have  local  manufactures  Of  tools  or    machinery,  which    it 
is  desirable  to  encourage.    If  a  purely    provincial     purchase  organisation 
were  adopted  without  any    safeguards,    provincial    departments  would  be 
competing     against      each     other     with    comparatively     small    orders    to 
fill,  and  against  the  imperial  organisation  with  much  larger  ones,  thereby 
losing  all  the    advantages   of  large*scale  purchase  and  possible  standardisa- 
tion.    On     the  other  hand,  the  further  distant  he  is  from  the  manufac- 
turer who  supplies   him,  the  less  are  the  advantages  of  purchase  in  India  to 
the  indenting  officer;  and  it  is  desirable,  within  reasonable  limits  and  with 
due  regard  to  economy,  to  encourage  the  industries  of  a  province  by-  the  local 
purchase  of  provincial  requirements.    In  some  cases,  the  middle  course  might 
be  adop.ted  of  arranging  for  running  contracts  by  a  central  agency  with  local 
producers  for  local  supply.    Manufacturers  in  Calcutta,  Bombay,  or  Madras, 
under  this  arrangement,  would  quote  rates  for  the  delivery  of  certain  classes 
of  goods  in  certain   areas,  fixed  by  agreement  with  the  Controller-General  of 
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stores,  and  local  officers  would  fill  their  requirements  from  these.  Such  rates 
might  he  on  a  sliding  or  a  fixed  basis,  according  to  the  class  of  article.  In  any 
case,  some  means  of  mutual  adjustment  and  of  exchanging  information  regard- 
ing local  prices  and  qualities  is  obviously  needed.  Moreover,  if  efficiency, 
whether  in  purchase  or  in  inspection,  is  to  be  maintained,  a  certain  minimum 
staff  is  required,  and  this  staff  will  not  vary  greatly,  whether  the  purchases  made 
be  few  or  many.  If  it  be  imduly  reduced,  adequate  expert  knowledge  will 
no  longer  be  forthcoming,  and  Local  Governments  will  be  accordingly  exposed 
to  the  risk  of  being  overcharged  and  of  receiving  inferior  material. 

^196.  'So   decision  can  be  reached  regarding  the  precise  organisation  which  Appointment  of 
should  be  employed,  or  the  degree   of   centralisation  which  it  is  desirable  to  *^^    -ii^ 
adopt,  until  the  whole  question  has  been  examined  in  detail  by  a  small  expert  proposed, 
committee,  with  special  reference   to  each  of  the   leading  classes  of  articles 
purchased,   the   extent  to   which  they  are  produced  in  the  different  provinces, 
and  the  facilities  with  which  local  Departments  of  Industries  can  suitably  be 
equipped  for  inspection  and  purchase.  Por  the  purposes  of  our  financial  estimate 
only,  we  have  found  it  necessary  to  assume  a  system  of  completely  centralised 
purchase   and    inspection ;    but  we  feel   sure  that   the  proposed   committee 
will  be  able  to. effect  a  considerable  degree  of*  decentralisation  at  the  outset,  and 
will  provide   for  still  further  devolution,   as  the  organisation  developes  and  a 
settled  policy  becomes  established. 

^197.  Without  anticipating  the  committee's  conclusions  as  to  how  indivi- Nature  of  future 
dual  classes  of  stores  should  be  treatod,  our  own  consideration  of  the  question  organisation, 
leads  us  to  the  view  that  the  general  nature  of  the  future  organisation  should  be 
on  the  following  lines.  There  should  be  an  imperial  Department  of  Stores  and 
provincial  agencies  which  should  form  part  of  the  provincial  Departments  of 
Industries.  This  would  set  free  individual  officers  from-  the  responsibility 
for  the  local  purchase  of  most  classes  of  stores,  and  provide  for 
expert  purchase  and  inspection.  The  imperial  Department  of  Stores  should 
have  at  its  head  a  Controller-General  of  Stores,  with  his  headquarters  at 
Calcutta ;  it  would  purchase  and  inspect  stores,  and  deal  with  indents  received 
from  provincial  Directors  of  Industries.  In  each  provincial  Department  of 
Industries,  there  should  be  a  stores  branch,  for  the  control  of  which,  in  the 
major  provinces  at  any  rate,  an  experienced  officer  would  be  required,  who 
should  be  responsible  for  local  purchases,  and  should  utilise  the  staff  of  the 
department,  as  far  as  possible,  for  inspecting  and  testing  the  goods  supplied  -    - 

through  him. 

All  indents  for  stores  required  by  provincial  officers  should  come 
to  the  Director  of  Industries  in  the  first  instance.  He  would  examine  them 
and  arrange  for  the  local  purchase  and  inspection  of  those  items  which 
could  suitably  be  dealt  with  in  this  way.  The  Director  of  Industries  would 
receive  information,  as  explained  below,  from  the  Controller-General  of  Stores, 
which-  would  enable  him  to  form  an  opinion  as  to  the  possibility  of  obtaining 
more  favourable  tenders  for  such  articles  from  another  province,  and  it  might  be 
considered  advisable  in  such  eases  for  him  to  arrange  for  purchase  and  inspection 
through  the  local  Director  of  such  province.  The  balance  of  the  indents  would 
be  forwarded  to  the  Controller-General  of  Stores,  who  would  again  examine 
them  and  issue  orders  for  the  purchase  of  the  remaining  items  which  in  his 
opinion  could  be  advantageously  obtained  in  India.,  He  would,  as  we  have 
already  indicated,  in  some  cases  enter  into  running  contracts,  in  pursuance  of 
which  Direetors  of  Industries  would  be  able  to  purchase  from  contracting  firms 
without  further  reference  to  him.    In  certain  cases  it  would  be  best  for  him 
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to  effect  purcbases  himself,  whether  under  running  contracts  or  as  isolated 
transactions,  where  the  articles  could  not  conveniently  be  dealt  with  by 
provincial  agency.  Experience  of  local  and  imperial  sources  of  supply  would 
soon  show  what  are  the  respective  capacities  of  these  for  meeting  orders ; 
and,  in  practice,  no  delay  would  be  involved  in  deciding  what  items 
would  have  to  be  obtained  through  the  buying  ag-ency  in  England,  which 
must,  for  some  time  to  come,  continue  to  be  the  Stores  Department  of 
the  India  Office.  All  r-ailway  indents,  which  are  at  present  ,sent  to  the 
Stores  Department  of  the  India  Office,  Would  be  passed  through  the  Controller- 
General  of  Stores,  who  would  deal  with  them  in  the  same  way  as  with  other 
indents.  Orders  on  the  firms  of  any  province,  whether  from  another  •  pro- 
vincial Department  of  Industries  or  from  the  Controller-General  of  Stores, 
would  ordinarily  go  through  the  local  Director  of  Industries,  though,  where 
centralised  purchase  is  n^pessary,  it  would  be  in  some  cases  desirable  for 
the  Controller-General  of  Stores  to  deal  with  local  firms  direct.  Under  this 
system  the  manufacturers  of  each  province  would  be  given  the  opportunity  of 
supplying  their  own  Local  Governments,  so  far  as  they  were  able  to  do  so,  as  well 
as  those  of  other  provinces  in  which  similar  ■  manufactures  have  not  been 
established.  With  the  Controller-General  of  Stores  would  rest  the  responsibil- 
ity of  deciding  whether  indents  are  to  be  transmitted  to  London  or  local 
manufacture  undertaken.  Only  in  the  case  of  heavy  machinery  and  construc- 
tional iron  work  is  there  likely  to  be  any  difficulty  in  coming  to  a  decision.  In 
these  cases  much  depends  on  the  designs  and  specifications,  and  very  highly 
specialised  experience  is  required  to  ensure  satisfactory  results.  This  has 
hitherto  been  obtained  in  London  througb.  the  agency  of  the  consulting  engineers 
employed  by  the  India  Office,  and  a  similar  technical  agency  will  have  to  be 
created  in  India,  if  full  advantage  is  to  be  taken  of  the  increasing  capacity  of 
the  country  to  turn  out  heavy  work.  The  annual  report  of  the  Controller- 
General  should  include  a  classified  statement  of  the  articles  obtained  in  India 
and  abroad  and  the  prices  paid. 


Importance  of 
an  efficient 
inspecting  staff. 


198.  Inspection  of  local  purchases  would  be  carried  out  by  the  staffs  of  the 
l©cal  Departments  of  Industries,  where' they  includ'e  suitable  experts.  But  the 
range  of  Government  requirements  is  so  wide  and  involves  the  expenditure  of 
such  large  sums,  that  the  experts  required  for  the  assistance  of  provincial 
industries  will  he  quite  inadequate  to  inspect  all  the  articles  purchased  locally : 
moreover,  to  require  them  to  do  so  would  in  some  cases  cause  delay  and  interfere 
with  their  ordinary  work.  The  urgent  necessity  of  securing  economy  and  effi- 
ciency in  the  expenditure  of  the  vast  sums  of  money  spent  on  the  purchase  of 
Government  stores  requires  a  very  efficient  and  reliable  staff  of  imperial  inspectors, 
including  a  varied  range  of  specialists,  and  we  wish  to  point  out  that,  though 
this  staff  may  appear  at  first  to  be  expensive,  the  cost  of  its  maintenance  will  be 
small  compared  with  the  risks  involved  in  purchasing  stores  without  expert  check. 
The  activities  of  these  officers  would  form  one  of  the  most  valuable  sources  of 
industrial  intelligence,  and  if,  therefore,  they  are  organised  by  an  enlightened 
departmental  head  and  are  exchanged  from  time  to  time  with  officers  employed 
under  Local  Governments  in  the  encouragement  of  local  industries,  there  is  no 
doubt  that  the  entertainment  of  this  staff'  will  be  a  real  economy,  both  directly 
in  the  saving  of  money  on  purchases,  and  indirectly  in  the  development  of  new 
industries.  We  contemplate  that  an  arrangement  will  grow  up  of  a  kind  that 
would  prevent  undue  interference  with  the  provincial  Directors  in  the 
purchase  of  local  products,  and  that  consequently,  while  the  right  to  inspect  may 
exist,  it  will  be  exercised  with  judicious  discretion  and  not  in  officious 
detail. 
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There  is  always  a  natural  reluctance  on  the  part  of  local  purchasing  officers 
to  undertake  the  responsibility  for  quality.  This  feeling  has,  in  fact,  been  one  of 
the  reasons  why  they  have  indented  on  the  Stores  Department  instead  of 
obtaining  their  requirements  in  India.  We  feel  sure,  therefore,  that  {)rovinoial 
purchasing  officers  will  welcome  the  intervention  of  an  imperial  inspecting  staff. 

A  s  we  have  stated  above,  we  consider  that  one  great  advantage  of  the  • 
inspecting  staff  would  be  the  transmission  of  information  from  one  province  to 
another  regarding  sources  of  production  and  improvements  in  manufacture, 
thus  enabling  each  province  to  learn  by  the  experience  of  others  and  facilitating 
more  uniform  progress  in  all  parts  of  India..  We  propose  that  the  Controller- 
General  of  Stores  should  work  in  close  contact  with  the  Director  of  Commercial 
and  Industrial  Intelligence.  The  arrangements  for  securing  this  object  will 
be  explained  in  Chapter  XXII. 
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CHAPTER  XIII. 

LAND  ACQUISITION  IN  RELATION  TO  INDUSTRIES. 

199.  Many  witnesses,   representing  both  large  and  small    interests,   comp-  Diflftculties  of 
lained  of  the  handicap  imposed  on  industrial  enterprise  by  difficulties  in  obtain-  industrial  con- 
ing land  for  the  sites  of  factories  and  other  industrial  concerns,  and  the  surface  ?^™®  ^  acquir- 
rights  of  mines,  in  cases  where  mineral  rights  are  not  the  property  of  Gorernment,    " 

These  difficulties  are  said  to  lie,  first,  in  the  trouble  experienced  in  obtaining 
a  good  title,  in  view  of  the  complicated  system  under  which  land  is  held  in  certain 
parts  of  the  country,  especially  in  Bengal,  and  in  the  absence  in  some  provinces  of 
an  authentic  record  of  rights  ;  second,  in  provincial  laws,  designed  to  prevent  the 
expropriation  of  tenant  interests  ;  and  last,  in  the  attitude  of  landowners, 
who  are  too  apt  to  exploit  unduly  the  necessities  of  an  industrialist  whose 
choice  of  the  site  for  a  new  venture  is  limited  by  considerations  of  transport, 
water  supply,  etc.,  while  he  is  still  more  fettered  when  he  desires  to  extend  an 
existing  factory.  There  are  also  often  cases  where  the  land  required  belongs  to 
a  large  number  of  small  owners,  and  when  any  one  of  these  declines  to  sell,  his 
refusal  may  render  the  consent  of  the  rest  useless.  We  have  also  received 
complaints  regarding  the  obstinate  and  dilatory  attitude  often  taken  up,  by  land- 
owners in  negotiating  transfers.  Although  the  indefinite  subdivision  of 
titles  in  some  parts  of  India  renders  these  difficulties  somewhat  more  acute, 
they  are  not,  we  recognise,  by  any  means  peculiar  to  this  country. 

200.  Before  discussing  the  question  of  State  expropriation  of  private  property.  Cases  where  a 

we  will  deal  with  those  cases  in  which  a  wilKng  transferor  is  prevented  by  law  y"^^S  transferor 

.  .  .  is  prevented  by 

from  passing  a  clear  title.     The  mechanism  for  meetirg   this  difficulty   will  j^^  jjo^  pjjggjjjg 

doubtless  vary  in  different  provinces.  In  the  Punjab  a  transfer  to  a  trader  of  a  clear  title, 
land  belonging  to  an  agricultural  tribe  cannot  be  made  without  the  special 
sanction  of  an  executive  officer ;  and  a  wide  range  of  relatives  and  collaterals 
possess  the  right  of  pre-emption.  Moreover,  the  reversioners  of  a  transferor  have, 
by  Punjab  customary  law,  the  right  to  sue  to  ^et  aside  a  transfer  made  without 
necessity.  But  in  this  province  pre-emption  rights  have  been  already  declared 
non-existent  in  certain  areas  adjoining  large  towns.  In  the  Central  Provinces 
means  are  being  sought  for  enabling,  under  suitable  conditions,  a  transfer  of 
occupancy  and  ordinary  holdings  to  be  made,  when  the  land  is  required  for  non- 
agricultural  purposes.  Generally  speaking,  we  consider  that,  although  laws 
have  been  made  to  prevent  certain  classes  of  persons  from  being  deprived  of 
their  rights  in  land,  even  by  their  own  yoluntary  action,  because  the  cultivation 
erf  that  land  by,  or  under  the  control  of,  other  classes  brings  about  an  undesir- 
able state  of  affairs,  there  is  no  reason  why  the  same  measures  should  be 
require^  for  land  which  would  not  remain  agricultural  land  after  transfer.  We 
have  no  hesitation,  therefore,  in  recommending  that  provision  should,  be  made 
in  local  laws,  where  necessary,  to  enable  tenants,  who  are  prevented  by  legal 
restrictions  from  transferring  their  land  or  from  conferring  an  absolute  title 
therein,  1o  do  so  with  the  sanction  of  some  proper  authority,  when  it  is 
required  for  an  industrial  enterprise,  more  particularly  for  the  housing  of  indus- 
trial labour  ;•  and  this  without  depriving  the  proprietor  of  his  existing  rights  of 
profit  OB  such  transfers. 

17    A 
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We  also  recommend  that  Government,  as  an  owner  of  land,  should  set 
an  example  to  private  proprietors  of  a  liberal  policy  both  in  respect  of  its  rules 
and  of  their  practical  application,  in  permitting  transfers  ol  land  for  industrial 
purposes. 

Proposal  for  201.  We  are  unable,  however,  to  support  a  proposal  which  was  put  before 

declaration  of      ^^'  *'°  ^^^°^  ^^  industrial  concern  desirous  of  acquiring  land  to  call  on  all  persons 

rights  affected  to  put  in  their  declarations  of  all  titles  or  interests  in  the  land  within 

objectionable.      a  certain  time,  any  subsequent  claims   being  barred.     This  proposal  would, 

we  think,   inflict  hardship  on  ignorant  title  holders,  pardahnashin  women  and 

absentees,  who  are  often  themselves  unaware  of  the  precise  extent  of  their 

riffhts. 


Acquisition  by  202.  The  main  question  which  was  pressed  on  our  attention  was  the   desir- 

behalf  o!  mi  °°  ability  of  a  more  uniform  interpretation  of  the  expression  in  section  40  (1) 
industrial  (^)  of  the  Land  Acquisition  Act,   which  refers  to  the  acquisition  of  land  for  a 

concern  under  Company,  that  a  work  "  is  likely  to  prove  useful  to  the  public.  "  The  inter- 
section 40  of  pretation  put  on  the  wording  of  section  40,  as  indicated  by  the  purposes  for 
Aet^  which  this  part  of  the  Act  has  been  used  from  time  to  time,  seems  to  show  some 

uncertainty  as  to  the  class  of  case  to  which  it  should  be  allowed  to  apply. 
There  appears  to  be  some  division  of  opinion  among  legal  authorities  as  to 
the  circumstances  in  which  the  Land  Acquisition  Act  can  be  fairly  used  by  a 
Local  Government  on  behalf  of  an  ordinary  industrial  company.  We  ar'e 
not  sure,  therefore,  whether  the  Act  needs  revision  to  cover  the  recommen- 
dation which  we  make  below. 

The  matter,  was  carefully  considered  by  the.  Bombay  Advisory  Com- 
mittee, who  suggested  the  following  formula  as  a  guide  to  Local  Governments 
in  the  exercise  of  their  discretion  as  to  acquisition  on  behalf  of  an 
industrial  concern : — "  When  .  .  .  such  acquisition  is  indispensable 
to  the  development  of  the  industry,  and  .  .  .  the  development  of  the 
industry  itself  is  in  the  interests  of  the  general  public."  From  this  proposal 
there  was  found,  on  discussion  with  the  committee,  to  be  at  least  one  dissfen- 
tient,  who  was  inclined  to  hold  that  any  such  proposal  for  compulsory  acquisi- 
tion should  be  submitted  to  the  Provincial  Legislative  Council,  or  at  least  to  a 
specially  constituted  committee  thereof.  The  idea  of  procedure  by  private  bill 
in  such  cases^was  also  discussed.  These  suggestions  relate  rather  to  the 
mechanism  through  which  the  Local  Government  should  exercise  its  discretion, 
than  to  the  principles  which  should  guide  it  in  forming  its  opinion,  and  we 
therefore  think  it  unnecessary  to  consider  them  in  detail  here.  We  would 
recommend  that  the  formula  proposed  by  the  Bombay  Advisory  Committee 
should  be  adopted  with  the  following  modifications  : — 

The  Local  Government  may  acquire  land  compiilsorily  from  private  owners 
on  behalf  of  an  industrial  concern,  when  it  is  satisfied — 

(1)  that  the  industry  itself  will,  on  reaching  a  certain  stage  of  develop- 

ment, be  in  the  interest  of  the  general  public ; 

* 

(2)  that  there  are  no  reasonable  prospects  of  the  industry  reaching 

such  a  stage  of  development  without  the  acquisition  proposed  ; 

(3)  that  the  proposed  acquisition  entails  as  little  inconvenience  to  private 

rights  as  is  possible,  consistently  with  meeting  the  needs  of  the 
industry.     In  this  connection  we  wish  to  draw  particular  atten-~ 
tion  to  the  desirability  of  avoiding,  as  far  as  possible,  •  the  acquisi- 
tion of  areas  largely  covered  by  residential  buildings. 
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We  also  propose  that,  on  the  recommeadatiou  of  local  bodies,  Goverament 
may  compalsorily  aoqaire  land  to  provide  fresh  sites  for  industries,  which  it  is 
necessary  to  remove  on  sanitary  grounds,  and  for  industrial  dwellings. 
Further,  when  Government  considers  an  industrial  undertaking  deserving  of 
substantial  assistance  in  other  ways  at  the  public  expense,  especially  when  it 
adopts  such  a  course  as  an  alternative  to  carrying  on  the  industry  itself,  there 
seems  no  reason  why  land,  when  necessary,  should  not  be  acquired 
compulsoriiy. 

It  should  be  a  sine  qua  non  that,  in  all  cases  where  land  is  acquired  com- 
pulsorily  for  industrial  enterprises,  arrangements  should  bo  made  to  offer  cultiva- 
tors 01"  house-owners  so  dispossessed  suitable'  •  land  in  exchange  or  part 
exchange.  Such  a  course  ^yill  mitigate  more  than  any  mere  money  payment 
tlie  hardship  and  sense  of  unfair  treatment  caused  by  expropriation. 
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OHAPTEE  XIV. 

TECHNICAL  ASSISTANCE  TO  INDUSTRIES  BY  GOVERNMENT. 

203.  It  is  necessary   to  indicate  in  somewhat  greater  detail  the  special  Reasons  for 
necessity  which  exists  in  India  for  direct  Government  participation   in  the  adopting  io 
initiation  and  improvement  of  industries  by  experiment,  by  advice  and  help,  5^^*.*^?^"^  °* 
and  where  necessary,  by  example.    We  think  that  in  the  peculiar  circumstances  to  industrialists, 
existing  in   this   country,  any   limitation   of  the  functions  of  the  State  in 
accordance  with  the    principles  laid  down  by  Lord  Morleyf  which  we  have 

quoted  in  Chapter  VIII,  will  render  our  proposals  of  little  benefit  to  Indians 
and  will  also  detract  largely  from  their  general  usefulness. 

The  risks  to  which  private  enterprise  is  exposed  in  India  or  elsewhere,  when 
-embarking  on  industrial  work  in  new  directions,  are  proverbial.  India,  how- 
ever, possesses  one  great  advantage ;  the  new  industries  or  processes  that  may 
be  started  here  are  almost  always  old  industries  or  processes  in  other  countries, 
though  they  may  require  modifications  to  suit  them  to  Indian  conditions.  On 
the  other  hand,  the  country's  lack  of  industrial  organisation,  of  private 
consultants  and  specialists,  of  information  on  the  industrial  value  of  raw 
materialss  and  of  experience  in  the  way  of  approaching  industrial  problems, 
are  serious  obstacles,  especially  to  the  smaller-scale  undertakings.  Under  present 
Indian  conditions,  this  class  of  organised  industries  has  great  possibilities  and 
is  in  every  way  well  suited  to  Indian  enterprises  in  most  parts  of  the  country. 
But  the  Indian  investor  is  most  reluctant  to  risk  his  money  in  undertakings 
of  this  sort,  unless  they  relate  to  industries  which  are  already  established  and 
practised  extensively.  Of  the  readiness  to  invest  money  in  industries  which  can 
already  claim  a  number  of  successes,  we  have  had  abundant  evidence  ;  indeed 
this  tendency  has  had  the  unfortunate  effect,  in  some  instances,  of  creating  more 
individual  undertakings  than  the  industry  can  support.  This  seems,  at  any  rate, 
to  indicate  that  there  is  capital  seeking  industrial  outlets,  and  that  the  directions 
in  which  it  can  be  employed  are  at  present,  from  the  point  of  view  of  the  Indian 
investor,  insufficient.  "We  are  further  confirmed  in  this  view  by  the  freedom 
with  which  money  is  forthconaing  for  new  ventures  where  the  management  has 
earned  public  confidence,  ^ 

204.  If  we  are  to  suggest  the  way  in  which  Government  assistance  can  best  Difficulties 

be  given,  it  is  important  for  us  to  understand  the  difficulties  of  industrialists  who  experienced  by 
engage  in  new  undertakings  in  India,  especially  on  a  small  scale.  The  smaller  inflisfrialists 
industrialist,  whether  Indian  or  European,  who  is  thinking  of  taking  .up  a  new 
venture,  seldom  has  the  advantage  of  a  name  which  commands  the  confidence 
6i  a  wide  section  of  investors,  or  the  support  of  large  resources  of  his  own,  and 
he  is  thus  not  in  a  position  to  engage  the  assistance  of  experienced  technical 
advisers  in  his  preliminary  investigations.  The  knowledge,,  of  the  industry 
which  he  possesses  is  more  often  than  not  incomplete.  He  may  have  familiar- 
ised himself  with  it  in  actual  operation  in  another  country ;  but  to  start  it  in 
a  new  field  demands  greater  practical  experience  and  skill  than  he  has  usually 
acquired. 

But  even  in  the  case  of  the  larger  undertakings,  where  funds  are  sufficient 
to  engage  expert  technical  advice,  the  following  difficulties  often  occur:— 

(1)  There  is  frequently  some  uncertainty  as  to  the  quality  and  quantity 
of  the  raw  material.     At  the  outset,  it  may  apparently  be  abun- 
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dant  at  reasonable  prices;  but  directly  any  demand  for  it  is 
created,  the  supply  falls  ofp  or  prices  unaccountably  rise.  It  is, 
therefore,  difficult  to  frame  a  safe  estimate  beforehand  on  this 
j)oint,  simple  as  it  may  seem.  "  • 

(2)  The  industry  may  involve  the   training  of  labour  to   carry  on  its 

operations,  and  this  may  entail  a  very  considerable  initial  out- 
lay, adding  greatly  to  the  cost. 

(3)  Country -made  articles  competing  with  foreign  imports  are  always 

looked  upon  with  suspicion,  and  generally  have  to  be  sold  at  a 
much  lower  price  to  command  a  market,  even  when  the  quality 
is  equally  good. 

(4)  When  success  is  attained,  rival  enterprises  are  immediately  started, 

the  trained  labour  is  enticed  away,  the  cost  of  the  material  is 
sometimes  enhanced,  and  competition,  possibly  in  a  weak  market, 
has  to  be  faced,  with  the  result  that  the  monopoly  upon  which 
a  new  enterprise  must  count  to  recoup  extraordinary  initial 
expenditure  rapidly  vanishes,  and  profits  are  reduced  to  a  level 
at  which  only  those  can  work  successfully  who  have  benefited  by 
the  work  of  the  pioneer  without  having  had  to  pay  for  it. 

The  cautious  individual  realises  these  risks  and  refuses  to  be  tempted  into 
new  paths.  Those  of  a  more  sanguine  temperament  or  with  less  experience  are 
attracted  and  too  often  come  to  grief. 

Some  of  the  difficulties  which  we  have  enumerated  above  are  common  to 
new  industrial  efforts  in  all ,  countries,  and  cannot  he  eliminated  in  India. 
But  the  Government  organisation  which  we  propose  will  at  any  rate  ensure 
technical  advice  for  the  small  industry,  and  adequate  economic  and  scientific 
data  for  all  classes  of  undertakings.  This  will  furnish  industrial  enterprise  of 
all  kinds  from  the  outset, with  much  better  prospects  of  success  than  in  the  past. 
We  believe  that  public  opinion  is  completely  changed  in  regard  to  the  permis- 
sible limits  of  State  activity,  and  that  the  grant  of  such  assistance  as  we  propose 
is  urgently  demanded. 

205.  We  have  already,  in  previous  chapters,  explained  our  views  regarding 
the  means  of  providing  industrial  research  and  the  results  that  are  likely  to 
follow  from  it.  We  think  it  desirable  now  to  explain  the  meaning  which  we 
attach  to  the  terms  "  pioneering "  and  "  demonstration,"  when  applied  to 
Government  industrial  undertakipigs  started  for  the  assistance  of  industries. 
These  two  expressions  are  of  ten  used  as  if  they  had  the  same  meaning,  and 
with  the  vague  idea  that  they  cover  the  whole  field  of  Government  assistance. 
In  any  case,  they  represent  the  greatest  departure  from  the  old  laissez  faire 
standpoint ;  and  it  is  for  these  reasons  that  we  consider  it  advisable  to  describe 
the  actual  methods  which  these  terms  are  intended  to  denote,  and  the  limita- 
tions to  which  these  methods  should  be  subject. 

By  "  pioneering  "  we  mean  the  inception  by  Government  of  an  industry 
on  a  small  commercial  scale,  in  order  to  ascertain  and  overcome  the  initial 
difficulties,  and  discover  if  the  industry  can  be  worked  at  a  profit.  It  must  be 
clearly  understood  that  Government  should  only  undertake  the  pioneering  of 
industries  when  private  enterprise  is  not  forthcoming,  and  that,  as  a  general 
rule,  Government  participation  should  only  be  continued  till  the  object  with 
which  the  operations  have  been  started  has  been  fully  attained.  By  this  we 
do  not  mean  that  the  Government  factory  should  necessarily  be  closed  down, 
as  soon  as  a  private  individual  or.  company  is  willing  to  take  it  over,  or  it  has 
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reached  some  degree  of  commercial  success.  The  opportune  moment  can  be 
decided  only  by  a  full  review  of  the  circumstances  of  the  case,  and  in  Fome 
instances  it  will  be  found  that  the  new  industry  is  capable  of  development 
far  beyond  the  initial  stages  at  which  it  is  profitable,  before  the  withdrawal  of 
Government  becomes  imperative  in  the  interests  of  those  who  have  invested, 
or  are  anxio^is  to  invest,  capital  in  the  new  industry. 

Further,  a  Government  factory  which  has  successfully  -passed  through  the  "  Demonstra- 
pioneer  stage  will  often  prove  a  useful  training  ground,  both  for  the  men  *^°°'" 
who  are  to  control  the  industry  in  the  future  and  the  workmen  who  are  to  be 
engaged  in  it.  This  leads  us  to  consider  tbe  suggestion  made  by  some  witnesses, 
that  Local  Governments  should  establish  and  manage  what  may  be  con- 
veniently termed  "  demonstration  factories."  The  objects  might  be  either 
educational,  in  which  case  these  factories  would  serve  as  schools  for  the  training 
of  men  as  operatives,  foremen  or  managers,  under  strictly  commercial 
conditions ;  or,  in  other  cases,  the  primary  idea  would  be  to  show  bow  to 
improve  local   industrial   practice.     As   examples  of  the  first,  we  may  cite  * 

a  glass  factory,  in  which  the  training  of  operatives  would  be  the  raison  d'etre 
for  its  existence ;  of  the  second,  a  silk-reeling  and  throwing  house  to  demons- 
trate the  advantages. of  modern  methods  of  operation  on  a  factory  scale,  in 
comparison  with  the  existing  indigenous  cottage  methods.  These  factories 
would  be  the  counterpart  in  industries  of  the  demonstration  farms  established 
by  the  Agricultural  Department.  In  actual  practice  they  would  be  required 
principally  in  connection  with  the  development  of  cottage  industries,  and  we 
allude  elsewhere  to  their  necessity  as  a  part  of  the  scheme  for  the  training  of 
hand-loom  weavers.  If  the  object  with  which  each  factory  of  this  class  is 
started  be  kept  strictly  in  mind,  there  can  be  no  doubt  that,  so  long  as  it 
fulfils  its  primary  function,  it  must  prove  useful  and  can  in  no  sense  be 
regarded  as  likely  to  interfere  with  the  development  of  private  enterprise. 

206.  Starting  with  this  preliminary  statement  of  our  views  regarding  the  Division  oi 
attitude     which      should      be      adopted      by     Government    in      rendering  industries  into 
assistance  to  industries,  we  may  now  indicate  the  different  ways  in  which  action"'     ,5®' 
can  be  taken   and   the  various  methods  by  which  the  machinery  that  we  have  organised  "  and 
proposed  to   create  can  be  brought  into   direct  contact  with  industries.     We  "  large 

have  now   in   India  two  industrial  systems  working  side  by   side,   covering  °''^^*^^^" 

,.     i_  industries, 

respectively  :— 

(a)  Industries  carried  on  in  the  homes  of  the  workers,  which  we  have 
latedas     "cottage  industries."     In    these    the    scale    of 

operation^^ small  and  there  is  but  little  organisation,  so  that 
they  are,  as  a  rule,  capable  of  supplying  only  local  needs. 

(b)  Organised  industries  carried  on   in  workshops   or  factories,  which 
vary  in  size  from  simple  rural  factories,  carrying  out  a  single 

operative  process,  to  the  big  textile  mills  and  engineering  work- 
shops, employing  thousands  of  hands  and  possessed  of  a  complete 
organisation  both  for  manufacture *and  trade. 

These  organised  industries  may  be  subdivided  into  two  classes.  In  the 
case  of  the  first,  the  interests  involved  are  mainly  of  a  provincial  character.  In 
the  case  of  the  second,  the  industries  have  markets  extending  far  beyond  the 
boundaries  of  a  single  proTince  or  even  of  India,  and  their  inception  and 
management  give  rise  to  questions  of  inter-provincial  or  even  international 
trade,  which  can  best  be  handled  by  an  imperial  organisation.  As  examples  of 
these  two  classes  of  organised  industries,  we  may  cite,  as  belonging  to  the  first, 
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engineering  workshops,  tanneries,  sugar  factories,  rioe  mills,  some  textile  mills, 
cement  works,  glass  works,  wood  distillation  plants,  distilleries  and  breweries, 
and  the  majority  of  the? miscellaneous  workshops  engaged  mainly  in  manufac- 
turing for  a  local  market.  In  the  second  class  will  be  included  industries 
usually  carried  out  on  a  very  large  scale  and  involTiilg  very  high  capital 
expenditure,  such  as  "  heavy  "  chemical  works,  iron  and  steel  works,  electro- 
metallurgical  and  electro-chemical  works,  ordnance  factories,  factories  for  the 
manufacture  of  explosives,  and  the-  larger  metalliferous  mines  with  their 
associated  metallurgical  works. 

It  will,  we  think,  be  obvious  from  the  outset,  that  each  of  these  systems 
will  require  separate  treatment,  and  the  manner  in  which  they  can  be  assisted 
will  be  most  easily  explained  by  a  reference  to  examples  which  have  come  to 
our  notice. 

Help  to  cottage  207-  As  regards  cottage  industries  we  need  add  but  little  to  pur  remarks  in 

industries.  Chapter  XVII.    The  workers  are  usually  uneducated  and  without  a  knowledge 

of  anything  regarding  their  trade,  except  what  can  be  acquired  locally. 
Their  lacli  of  education  denies  them  access  even  to  the  most  elementary  techni- 
cal literature,  and  they  can  be  influenced  only  by  ocular  demonstrations  in  their 
own  neighbourhood.  Had  the  activities  of  the  Agricultural  Department  been  con- 
fined to  laboratory  experiments  or  pot  cultures,  they  would  have  had  but  little 
influence  on  the  cultivators  of  the  country.  We  found  in  Madras  that  the 
hand-loom  weavers  had  been  greatly  influenced  by  the  peripatetic  weaving 
parties  which  are  at  work  there,  and  useful  results  have  been  obtained  in  Mysore 
■^  by  sending  found  a  skilled  blacksmith  and  his  assistant,  pravided  with  suitable 
tools,  to  teach  the  village  artisans  improved  methods  of  smithery.  Owing  to 
their  lack  of  contact  with  the  outside  world,  new  ideas  do  not  readily  occur  to 
these  small  workers,  and  they  can  receive  material  help  from  the  supply  of 
new  patterns  and  designs,  an  example  of  which  we  saw  at  the  Amarapura 
Weaving  School  near  Mandalay,  where  the  popularity  of  the  school  was  almost 
entirely  due  to  the  new  designs  introduced  by  the  Superintendent.  Much  use- 
ful work  can  be  done  by  bringing  to  the  notice  of  artisans  labour-saving  devices, 
or  even  such  complex  pieces  of  mechanism  as  the  jacquard  machines  for 
weaving  intricate  patterns  on  hand-looms.  The  processes  employed  by  metal 
workers  are  especially  susceptible  of  improvement  in  this  way.  In  most  parts 
of  the  country  they  are  ignorant  of  the  use  of  patterns  for  casting  work  and  of 
the  advantages  of  stamping,  pressing  and  spinning  metal.  Where  consider- 
able colonies  of  these  artisans  exist,  their  status  can  be  raised  and  their  output 
greatly  increased  by  the  establishment  of  small  auxiliary  factories  employing 
machinery  to  carry  out  operations  which  involve  much  time  and  labour,  when 
carried  out  by  hand.  These  may  be  started  by  private  individuals,  by  Govern- 
ment, or  by  co-operation  among  the  artisans  themselves,  assisted  by  Govern- 
ment. Some  attempts  in  this  direction,  we  found,  had  been  made  in  Madras, 
Nagpur  and  the  United  Provinces;  but  equipment  was  lacking  and  the 
attempts  iWcre  not  properly  carried  through.  The  extent  to  which  co-operative 
working  can  be  introduced  amiDng  artisans  has  not  yet  been  investigated,  and 
we  have  alluded  to  this  subject  in  Chapter  XVIII.  In  towns  and  cities  where 
there  is  a  public  eleetric  supply,  the  use  of  electro-motors  for  driving  small 
machines  has  been  but  very  slightly  encouraged..  We  have  not  the  least 
doubt  that  they  will  ultimately  prove  most  helpful  to  the  artisan  and  will 
greatly  facilitate  the  introduction  of  a  more  organised  system  of  production. 
Finally,  we  have  to  draw  attention  to  the  urgent  necessity  for  introducing 
better  methods  of  marketing  the  outturn  of  cottage  industries.  In  this  matter 
it  would  appear  that  J  apan  has  been  singularly  successful,  and  we  have  gathered 
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evidence  to  show  tbat  it  is  only  the  initial  difficulties  connected  with  the 
organisation  of  such  work,  that  have  debarred  India  from  participating  in 
similar  advantages. 

,208.  In  the  case  of  the  existing  larger  organised  industries,  there  will  seldom  Help  to  large 
be  any  call  for  technical  assistance,  as  they  are  under  the  control  of  competent  organised 
experts,  who  will  only  look  to  Government  to  conduct  scientific  researches  and  ^"^^"stries. 
to  provide  accurate  economic  data,  including  such  information  as  it  will  be  the 
duty  of  the  Commercial  and  Industrial  Intelligence  Department  to  supply.  In 
the  inception  of  industries  of  this  class  which  are  new  to  India  or  to  a  parti- 
cular area,  Government  can  render  much  assistance,  both  by  way  of  conduct- 
ing preliminary  invfestigations  regarding  the  raw  materials  available,  the  con- 
ditions under  which  the  industry  may  be  carried  on,  and  the  markets  open  to 
its  products,  and  by  the  supply  of , technical  advice  in  regard  to  the  location  of 
the  factories,  the  design  of  the  buildings,  the  arrangements  for  water  supply  and 
the  selection  of  the  machinery  to  be  employed.  To  carry  out  this  work^  the 
services  of  industrial  experts,  who  would  be  mainly  mechanical  engineers  with 
special  industrial  experience,  would  be  necessary  ;  and  the  imperial  scientific 
services  would  be  drawn  upon  to  provide  the  more  highly  specialised  forms  of 
scientific  and  technical  assistance. .  Preliminary  enquiries  will  frequently 
involve  the  examination  of  ra'w  materials  by  an  analytical  chemist,  and, 
in  each  province,  there  would  be  required  at  least  one  man  drawn  from  the 
Indian  Chemical  Service,  with  a  staff  of  assistants  and  a  properly  equipped 
laboratory,  to  deal  with  this  work  and  to  advise  on  ordinary  local  questions  such 
as  the  quality  of  the  water  supply,  the  calorific  value  of  the  fuels  available  and 
the  disposal  of  refuse. 

209.  We  have  already  emphasised  the  importance  df  small  organised  Indus-  Help  to  small 
trial  undertakings,  and  have  explained  the  difficulties  which  confront  them  and  organised 
the  reasons  why  they  have  so  largely  failed  to  attract  support.    The  Indian  i"^^strie.<!. 
industrialist  operating  on  a  small  scale  frequently  embarks  on  a  venture,  being 
imperfectly  acquainted  with  the  nature  of  the  business,  and,  at  the  very  outset, 
handicaps  himself  by   laying  out  his  limited  capital  on  unsuitable  plant  and 
machinery.    There  are  no  consultants  to  whom  he  can  go  for  advice,  and  usually 

he  copies  blindly  what  he  has  seen  working  somewhere  else.  It  is  desirable  to 
provide  competent  technical  assistance  for  such  a  man.  To  furnish  some  idea  • 
of  the  scope  and  variety  of  work  in  this  direction  which  a  Local  Government 
may  properly  undertake,  we  have  tabulated  at  the  end  of  this  chapter  the 
technical  assistance  which  may  be  rendered  to  industries,  provided  the  Depart- 
ment of  Industries  is  equipped  with  a  suitable  staff,  many  of  the  members  of 
which  would  be  drawn  from  the' imperial  services  which  we  propose. 

210.  It  is  obvious  from  an  examination  of  this  table  of  industries  that  a  Initiation  ol 
considerable   number  of  experts  are  necessary  to  advise  what  should  be  done,  ^^^^  industrial 
if  each  undertaking  is  to  start  under  favourable  conditions  in  respect  of  "™®"''''*'^°ss. 
plant  and  of  methods  of  working.    It  cannot  be  too  strongly  emphasised 

that  in  a  country  like  India,  where  a  very  high  return  is  expected  on  capital, 
every  possible  care  should  be  taken  over  the  preliminary  enquiries  and  iu 
the  preparation  of  the  plans,  to  secure  the  highest  degree  of  efficiency 
compatible  with  the  conditions  of  working.  The  saving  of  labour  is'  not. 
ulways  a  matter  of  importance/  and  it  often  happens  that  nothing  is  to  be 
gained  by  the  ad^tion  of  aibsolutely  automatic  plant;  but,  on  the  other  hand, 
It  is  essential  that  the  efficiency  of  processes  of  conversion  or  extraction 
should  be  as  complete  as  possible,  and  that  there  should  be#  no  avoidable  waste 
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of    raw    materials    or  accumulation   of  useless  by-products.    Many  of 
failures  of  the  past  have  been  due  to  neglect  of  these  important  matters. 


the 


Maiii'tenance  of 
small  industrial 
andsrt  akings. 


Industries  of 

national 

importance. 


An  experienced  Director  of  Industries  would  have  no  difficulty  ia  disciding 
what  type  of  expert  is  required  and  at  what  stage  he  should  be  called 
in.  For  some  industries  the  Imperial  Government  should  retain  such  'men 
in  its  service,  who  would  be  deputed  to  assist  provincial  undertakings  whenever 
necessary.  Occasionally,  the  matter  in  hand  may  necessitate  the  engagement 
of  experts  to  deal  with  particular  problems ;  but,  as  has  been  already  said, 
the  majority  of  cases  will  simply  involve  the  introduction  into  India  of  the 
most  advanced  practice  in  Europe  or  America.  Such  knowledge  is  usually 
in  the  possession  of  firms  who  have  taken  up  the  manufacture  of  the  plant 
required,  and  the  expert  advice  can  be  obtained  by  calling  for  tenders  to 
comply  with  specified  conditions.  The  staff  of  the  Local  Government  must 
be  in  a  position  to  prepare  the  specifications  and  be  capable  of  deter- 
mining whether  the  tender  submitted  complies  therewith  satisfactorily. 
Where  considerable  preliminary  research  is  necessary,  or  where  the  raw 
materials  have  to  be  subjected  to  detailed  examination,  it  may  be  anticipated 
that  the  officers  attached  to  technological  institutes  will  be  able  to  render 
useful  service,  and,  as  these  institutes  develope,  they  may  be  expected  to 
supply  in  India  itself  the  class  of  men  who  will  ultimately  become  specialists 
in  the  various  branches  and  ramifications  of  technology. 

211.  In  addition  to  rendering  assistance  in  the  starting  of  new  industrial 
undertakings,  extremely  useful  work  can  be  done  by  Government  for  many 
years  to  coine,  in  helping  the  owners  and  managers  of  small  power  plants  to 
maintain  them  in  good  working  condition.  We  were  particularly  struck' 
Mith  what  has  been  done  in  this  direction  in  the  Madras  Presidency  in 
respect  of  the  numerous  small  pumping  installations,  rice  mills  and  other 
power  plants  which  have  been  installed  in  recent  years,  chiefly  by  reason  of 
the  assistance  given  through  the  local  Department  of  Industries.  The 
necessity  for  this  kind  of  assistance  in  a  country  like  India,  where  the  use 
of  machinery  is  so  little  developed,  becomes  the  more  apparent,  when  we 
remember  that  even  in  England,  the  owners  of  steam  boilers  established 
sixty  years  ago,  and  have  voluntarily  maintained  ever  since,  what  is  known  as 
the  Manchester  Steam  Users'  Association,  •  whose  object  is,  by  competent 
and  scientific  inspection  of  steam  plants,  to  prevent  boiler  explosions. 
What  is  found  so  useful  in  England  in  respect  of  part  of  the  equipment  of 
a  factory  as  to  be  carried  on  by  a  private  association,  will  be  found  of  great 
advantage  in  India  iji  respect  of  the  whole  equipment. 

212.  In  our  chapter  on  the  industrial  deficiencies  of  India,  we  have  given 
some  account  of  the  work  which  will  have  to  be  done  to  place  India  on  a 
firm  basis  of  economic  self-sufficiency  and  of  self-defence  ;  and  it  is  clear 
that,  from  this  point  of  view,  there  are  strong  arguments  for  a  policy  of  direct 
Government  assistance  in  respect  of  essential  new  industries.  We  contemplate 
that  only  in  exceptional  circumstances  will  Government  itself  carry  on  industrial 
operations  on  a  commercial  scale  ;  but  it  is  necessary  to  establish  and  maintain 
Government  factories  for  the  manufacture  of  lethal  munitions,  and  to  exercise 
some  degree  of  control  over  the  private  factories  upon  which  dependence  will 
be  placed  for  the  supply  of  military  necessities.  This,  •  in  most  cases,  could 
be  obtained  in  return  for  guarantees  to  take  over  a  definite  proportion  of  the 
output,  and  should  be  exercised  only  to  ensure  that  adequate  provision  is  made 
to  meet  the  prnsj)eotive  demands  of  the  country  in  time  of  war.  The  methods 
which  will  have  to  be  adopted  to  secure  the  establishment  of  such  industries  would 
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naturally  vary  witk  tlie  conditions  under  which  each  will  have  to  be  carried  on. 
The  degree  and  kind  of  aid  which  would  have  to  be  furnished,  would  largely 
depend  upon  the  extent  to  which  tbeir  productions  can  he  disposed  of  through  the 
ordinary  channels  of  trade.  In  some  instances,  the  conditions  may  be  such  that 
the  expense  of  production  will  always  exceed  the  cost  at  which  articles  of  similar 
quality  can  be  imported,  and  in  sUch  cases  the  industry  can  only  be  maintained 
by  the  grant  of  direct  financial  assistance  or  by  the  indirect  operation  of 
protective  duties.  In  those  industries  which  it  is  desirable  to  start  and  maintain 
on  military  grounds,  the  responsibility  for  action  must  lie  entirely  with  the 
Imperial  G-overnment,  who  would  naturally  invite  such  assistance  as  Local 
Governments  can  usefully  afford. 

Besides  industries  essential  to  the  safety,  of  the  country  in  time  of  war, 
we  have  mentioned  others  which  will  be  of  considerable  economic  importance 
and  add  to  the  industrial  strength  of  the  country  in  peace  time.  The  natural 
resources  of  India  are  capable  of  furnishing  the  raw  materials  of  many 
industries  which  do  not  now  exist  in  the  country  ;  but  knowledge  regarding . 
them  is  by  no  means  complete,  and  there  is  no  fund  of  accumulated  experience. 
We  have  already  explained,  when  dealing  with  the  question  of  assistance  by 
Government  to  the  large  organised  industries,  what  forms  this  assistance  may 
suitably  take.  The  actual  inception  of  these  undertakings  will  usually  be.  a 
matter  for  private  enterprise,  and  the  necessary  assistance  can  usually  be  ■ 
afforded  by  the  local  Departments  of  Industries,  'with  the  help,  in  some  ins- 
tances, of  imperial  officers ;  but  they  will  sometimes  be  of  such  importance  to  the 
country  generally,  and  require  the  employment  by  Government  of  so  costly 
and  specialised  an  agency  to  work  out  the  preliminary  data,  that  it  will  be 
beyond  the  scope  of  any  Local  Government  to  do  all  that  is  needed,  A 
potent  means  of  aid  iu  the  case  of  industries  producing  articles  required  by 
Governihent  would  be  gu?iranteed  orders,  and  these  can  be  arranged  for  on 
the  fullest  scale  only  by  the  Imperial  Government. 

213.  The  foregoing  description  of  the  methods  to' be  adopted  by  Government  Organisation 
in  assisting   directly  in  industrial  development  will   show  the  necessity  of  an  ^^1*"^**  ^ 
extensive  administrative    machinery.     Nearly ,  every  provincial  Government  j^jgj  jj^g  above 
has  set  about  establishing  a  Department  of  Industries,  and  the  bulk  of  the  duties, 
executive  work  will  naturally  fall  to  these  departments,  which  should  have 
at  their  heads  experienced  industrial  experts.     They  will  require  in  most  of 
the  provinces  a  large  staff  of  officers  with  special  qualifications.     Those   directly 
associated  with  organised  industries  would  be  men  of  scientific  attainments,  who 
have  specialised  in  mechanical  engineering  with  a  vie^   to  its  technological 
applications,  whilst  a  staff  of  skilled  and  experienced  craftsmen  would  be  re- 
quired for  the  assistance  of  cottage  and  minor  industries.     Already  in  Madras 
it  has  been  found  necessary  to  appoint  district  officers  in  places  where  industrial 
developments  are    proceeding    apace,   in    order  to  provide  for  the  efficient 
supervision   of   new  undertakings,   and  to  ensure  prompt  assistance  to  those  in 
operation,  whenever  accidents  occur  or  difficulties  crop  up  that  are  beyond  the 
capacity  of  the  management.     The  volume  of  such  duties  is  rapidly  increasing, 
and  may  probably  grow  even  faster  under  the  stimulus  of  the  measures  which  we 
propose  in  this  report. 

214*.  While  we  contemplate  the   utmost  possible  decentralisation,  we  have  Ponctlons  ol 
shown  that  some  share  in  the  direct  assistance  to   industries  by  the  State  will  Imperial 
have  to  be  taken  by  the  Imperial   Government.    The  exact  line  of  demarca-  "°^®™'^ent.    . 
tion  will,  to  some   extent,   depend  upon  the  degree  of  provincial  autonomy 
accorded  to  local  administrations;  but  it  is  obvious  that  the  imperial  depart- 
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ment  should  exercise  supervision  over  research  work ;  that  it  should  be  respon- 
sible for  the  conduct  of  investigations  of  general  interest  to  the  greater  part  of 
India ;  that  it  should  exercise  control  over  Government  factories  and  such 
industrial  undertakings  as  are  necessary  in  the  interests  of  national  safety,  or 
the  scope  of  which  brings  them  outside  the  range  of  the  equipment  with  which 
provincial  Departments  of  Industries  will  ordinarily  be  provided,  and,  finally, 
that  it  should  watch  over  provincial  administrations  in  order  to  secure  the 
maintenance  of  at  uniform  industrial  policy. 


Sxanvples  of  iniustries  that  might  he  aided  by  provin 

"Aal   Departments  ofi  Industries. 

Teohkioal  heiiP  bequibed  to  iirmATE. 

Serial 

In  general  charge 

No. 

Kame  of  industry. 

Scientific  advisers. 

Engineers 

and 
Experts. 

Explanation. 

of  working 
after' start. 

1 

Saltpetre. 

BacteriologiBt, 
Chem-ist. 

Engineer  {a) 

{a)  To     specialise, 
design  and  advise 
as      to      factory 
plant. 

Chemist. 

2 

GiaBs  . 

Chemist, 

Group     ol    glass 

(b)  Tide  Appendix 

Trained  general 

Mineralogist. 

specialis(fc6  (S}. 

E. 

glass  expert. 

3 

Oil  milling. 

Chemist 

Bngineer  (a) 
Specialist  (c) 

(c)  Different  classes 
of    oil  seeds    de- 
mand special 
knowledge        in 
some  cases. 

Chemist. 

4 

Matches. 

'Timber  expert  {d) 
Specialist  (e)  ■     . 

{d)  Imperial  Forest 
officer. 

[e)  Will  advise   as 
to  selection   and 
working  of  plant. 

Trained  expert. 

5 

Flour  and   rice 
milling. 

... 

Engineer  (a) 

... 

Engineer. 

6 

Pumping  plant. 

Geologist. 

Engineer  (a) 

Mechanic. 

7 

Hand  weaving. 

... 

.Weaving         spe- 
cialist. 

... 

Master  weaver. 

8 

Tanning. 

Chemist. 

Forest   expert  for 

it)  Experts_       for 

Tanner. 

for  tanning 

materials  {d).' 

raw  materials  and 

materials. 

Experts  (/) 

different  kinds  of 
leather.' 

9 

Leather  work. 

•  •> 

Experts         (sub- 
ordinate) . 

Boots ;       saddlery 
and         harness ; 
trunks  and  bags. 

Business  man. 

10 

Fruit  and   fish 

Agricultural 

Canning  specialist 

[g)  Will  belong  to 

Exj)ert. 

canning. 

or    fisheries 
experts  (ff). 

the    departments 
in  question. 

11 

Brass   work. 
Lamp  making. 

1 

Engineer  [a) 

... 

Meehanic. 

13 

Pottery. 

Mineralogist. 

Engineer  (as) 

Experts   for  kiln 
making         and 
ceramic    manu- 
facture. 

Ceramic  expert. 

13 

Soap  making    . 

Chemist 

Engineer    . 

Chemist        and 
'Soap  boiler. 

14 

Essential  oils  . 

Do. 

Distillation 
expert. 

'■■ 

Chemist. 

15 

Wood    distilla- 
tion. 

Do. 

Forest  officer 
Engineer  (a)' 

•  Ml 

Do. 

16 

Dyeing. 

jDye  chemist. 

••• 

... 

Do. 
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CHAPTER  XV. 

MISCELLANEOUS  POINTS  OF  GOVERNMENT  LAW  AND 
PRACTICE  AFFECTING  INDUSTRIES. 

The  Employment  of  Jail  Labour. 

215.  In  the  past  there  has  beenmucli  complaint  by  Chambers  of  Commerce  Lack  o£  policy. 
and  private  firms  about  the  unfair  competition  of  jail  industries,  and  regulations 

have  been  made  to  prevent  their  underselling  private  manufacturers  in  the 
open  market.  The  question  of  suitable  employment  for  prisoners  in  jails  has 
never  been  properly  examined  in  reference  to  its  economic  aspect,  and  no 
general  policy  has  been  framed  for  the  guidance  of  jail  departments.  As  a 
matter  of  fact,  most  provinces  follow  more  or  less  the  same  lines;  but. appar- 
ently the  work  which  is  actually  done  in  jails  depends  very  largely  upon  the  ' 
attitude  of  individual  Jail  Superintendents.  Briefly,  jail  industries  are  neces- 
sary to  keep  prisoners  employed,  to  recover  as  far  as  possible  the  cost  of  the  * 
upkeep  of  the  jails  by  the  sale  of  the  products  of  their  labour,  and  to  teach  them 
a  trade  by  which  they  may  earn  an  honest  livelihood,  when  they  are  once  more 
free  men. 

216.  In  jail  industries,  only  manual  labour  should,  we  consider,  be  allowed.  Nature  of  Indas- 
and  they  should  be  so  chosen   that  the  labour  put  into   the  finished  goods  *yj^^  ^^''^ 
represents  the  major  portion  of  the  cost  of  production.     The  establishment  of  g^  y^  i^^^ 
power  factories  inside  jails  and  the  extensive  employment  of  machinery  we 

regard  as  undesirable,  aUd  the  complaints  which  we  have  received  concerning 
the  competition  of  the  woollen  mill  in  the  Bhagalpur  jail  and  the  cotton'  mill 
in  the  Ooimbatore  ^ail  are  reasonable.  We  think  it  is  desirabJe  that  the  question 
of  the  employment  of  prisoners  in  jails  should  be  considered  by  experts. 
A  careful  scrutiny  of  the  requirements  of  Government  departments  would,  we 
believe,  show  that  jails  could  supply  their  needs  to  a  much  greater  extent  than 
has  hitherto  been  done.  There  is  an  obvious  tendency  in  jail  administration  to 
regard  with  favour  the  development  of  jail  industries  with  a  view  to  large 
receipts.  The  abuses  to  which  this  policy  is  liable  might  be  counteracted  by 
giving  the  provincial  Directors  of  Industsies  and  their  advisory  committees 
some  voice  in  the  matter,  with  power  to  make  recommendations  to  the  Local 
Government. 

The  trades  at  present  carried  on  in  jails  by  habitual  criminals  belong  very 
largely  to  the  type  of  cottage  industries,  with  which  their  products  frequently 
compete.  This  seems  in  many  ways  undesirable  ;  and  furthermore  it  is  almost 
unknown  to  find  a  man  who  has  learnt  such  an  industry  under  jail  conditions 
practising  it  on  return  to  liberty.  If  the  hereditary  csttpet  weaver  understood 
what  was  going  on,  he  would  protest  as  emphatically  against  jail  carpet 
factories  as  Chambers  of  Commerce  have  done  against  power  cotton  weaving  in 
jails.  As  a  matter  of  fact,  his  protest,  though  silent,  is  effective.  He  renders 
it  impossible  for  a  released  prisoner, .  no  matter  how.  skilled  he  may  be  as  a 
carpet  weaver,  to  pra,ctise  his  trade,  and  one  of  the  presumed  objects  of  jail 
administration  is  thereby  frustrated.  Cottage  industries  are,  moreover,  com- 
paratively light  and  pleasant  occupations,  and  should  he,  though  it  is  doubtful 
if  they  are  in  all  cases,  reserved  for  weakly  prisoners.  The  above  remarks  do 
not,  of  course,  refer  to  the  inmates  of  reformatories  or  Borstal  jails, 
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The  Prevention  of  Adulteration. 

Food  and  217.  We  have  examined  with  considerable  care  the  arguments  for  and 

I^™gs.  against  legislation  to  prevent  the  adulteration  of  articles  intended  for  local 

consumption  and  of  produce  for  export.  The  case  of  foodstuffs  for  local  con- 
sumption presents  few  diflcculties,  for  public  opinion  is  agreed  that,  so  far  as 
these  are  concerned,  their  adulteration  should  be  punishable  by  law.  In  the 
United  Provinces,  an  Act  has  been  in  fo'rce  for  some  years  penalising  the 
adulteration  of  food  and  drugs,  and  legislation  in  other  provinces  is  following 
similar  lines.  The  adulteration  of  drugs  is,  however,  much  more  difficult  to 
deal  with,  and  it  is  doubtful  if  legislation  is  likely  to  be  very  effective 
in  this  direction.  The  organisation  for  enforcing  the  existing  Acts  requires 
considerable  strengthening ;  at  present  it  exists  only  in  certain  municipal 
areas. 


Jute. 


Raw  produce.  218.  As  regards  raw  produce  for  export  or  local  manufacture, '  the  balance 

of  commercial  opinion  is  that  legislation  would  not  be  likely  to  effect  any  im- 
provement in  the  present  state  of  things.  There  can  be  no  doubt  that  the 
real  remedy  lies  in  the  hands  of  the  buyers.  This  has  been  clearly  proved  by 
the  improvement  in  quality  of  Indian  exports  of  wheat  since  the  introduc- 

Wheat.  '^  tion  of  the  1907  wheat  contract  of  tbe  London   Corn  Trade  Association   on  a 

basis  of  two  per  cent,  admixture  of  other  food  grains,  but  free  from  dirt.  This 
contract  has,  we  believe,  caused  no  trouble  with,  sellers,  and  it  appears  to  us  that 

Oil  seeds.  its  provisions  might  be  extended.     Linseed  and  other  oil  seeds  have  also  been 

shipped  to  the  United  Kingdom  on  pure  basis  contracts  since  1913,  with  satis- 
factory results  to  all  concerned,  and  a  suggestion  has  been  made  that  exports  of 
oil  seeds  to  other  countries  also  should  be  similarly  regulated.  But  we  repeat 
that  these  are  matters  for  arrangement  between  exporters  and  their  buyers,  and 
that  the  latter  are  in  a  position  to  insist  upon  freedom  from  adulteration  if 
they^eally  want  it. 

In  the  case  of  jute,  the  question  of  legislation  against  adulteration  has, 
-been  frequently  and  thoroughly  discussed  within  recent  years,  and  a  bill  was 
actually  drafted  by  the  Bengal  Government  in  1906,  but  was  dropped  owing 
to  the  general  commercial  opinion,  which  Government  appears  to  have  shared, 
that  in  practice  it  would  prove  inoperative  and  unworkable.  It  is  perhaps 
possible  that  the  act  of  watering  jute  might  be  made  a  penal  offence,  but  it 
would  be  a  very  difficult  one  to  prove,  as  jute  is  naturally  wet  after  steeping, 
and  the  matter  may  safely  be  left  to  the  mills  and  .the  shippers,  who  will 
not  buy  wet  jute  from  fear  of  "  heart  damage  '*. 

Similarly,  it  has  been  suggested  that  the  actual  watering  of  cotton  might 
^  be  made  a  penal  offence,  and  again  that  the  licensing  of  gins  would  probably 
have  a  deterrent  effect  upon  adulteration.  This  latter  proposal  appears  to 
us  worth  consideration,  but  we  prefer  to  express  no  definite  opinion  regarding 
the  adulteration  of  cotton,  in  view  of  enquiries  which  have  been  made  by  the 
expert  Cotton  Committee,  recently  appointed  by  Government  to  consider  as 
a  whole  the  many  problems  relating  to  this  industry. 

Certificates  of  219.  An  important  witness  in  Calcutta  stated  to  us  that  business  in  produce 

quality.  would  be  greatly  facilitated,  if  Government  certificates  of  quality  and  weight 

were  enforced  upon  shippers  and  buyers;  but  when  we  consulted  the  Bengal 
Chamber  of  Commerce  regarding  his  proposals,  which  they  in  turn  referred  to 
their  membership  generally,  we  found  that  the  bulk  of  commercial  opinion 
regarded  them  as  wholly  impracticable  and  unnecessary.  In  any.  case,  we 
do  not  see  how  buyers  abroad  could  be  compelled  to  accept  such  certificates. 


Cotton. 
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We  consider,  however,  that  Government  should  do  what  it  can  to 
strengthen  the  hands  of  the  recognised  associations  which  are  affiliated  to  the 
various  Chambers  of  Commerce,  and  should  give  ready  consideration  to  any 
practicable  proposals  put  forward  by  them,  whether  designed  to  prevent 
adulteration  of  produce  or  to  stimulate  improved  production. 

220.  But  we  Avould  make  one  exception  to  what  we  have  written  above,  with  Fertilisers, 
reference  to  the  trade  in   fertilisers.     There   are  at  present  in  India  no  laws  to 
prevent  a  dealer  from  selling  as  a  fertiliser  anything   that  he  may  choose  so 

to  describe,  nor  are  there  any  legal  standards  or  percentages  of  error  in 
description.  In  Great  Britain,  the  Fertilisers  and  Feeding  StufEs  Act  of  1906 
compels  sellers  to  describe  and  certify  their  wares ;  it  also  empowers  the  Board 
of  Agriculture  to  fix  percentages  of  error  for  certain  ingredients  of  both 
feeding  stuffs  andsfertilisers.  We  consider  that  an  Act  on  similar  lines  should 
be  introduced  into  India,,and  we  understand  that  it  would  be  welcomed  both 
by  the  trade  and  by  the  public. 

The  Administration  of  the  Boiler  and  Prime-Mover  Acts. 

221.  With  reference  to  the  administration  of  the  various  provincial  Boiler  Diversity  ol 
and  Prime-Mover  Acts,  there  is  a  great  diversity  of  practice  all  over  India,  which  Practice  in 
causes  trouble  to  persons  who  purchase  boilers  from  other  parts  of  India  or  desire  IjoYtaces 
to  employ  engineers  who  hold    certificates  from  other    provinces.    We    have 
enquired    closely  into   the    question     of  the  certification   of    engineers  and 

boiler'  attendants.  We  do  not  find  that  in  provinces  where  certification  is 
required,  engineers  are  better   qualified  or  accidents  less  frequent  than  in  • 

those  where  this  is  not  the  case.  It  is  urged  that  these  certificates  are  to  some 
extent  a  guarantee  to  owners  of  small  industrial  plants  of  the  competence  of 
applicants  for  employment.  We  do  not  attach  much  importance  to  this  argu- 
ment, and  it  will  have  still  less  weight  if  owners  and  employers  have  the  advice' 
of  a  local  Department  of  Industries  to  help  them.  On  the  other  hand,  it  i^ 
undoubtedly  the  case  that  the  possession  of  a  certificate  gives  a  factitious  value 
to  its  holder,  and  makes  it  more  expensive  to  employ  him  on  small  installations. 
It  is  true  that  certain  educational  institutions  owe  many  of  their  pupils  to  the 
fact  that  they  prepare  them  for  boiler  certificate  examinations,  but  this  is  beside 
the  point.  The  demand  for  qualified  engineers  is  greatly  on  the  increase,  and 
a  better  class  of  man  than  the  mere  *  engine  driver '  must  be  provided  for  the 
larger  organised  industries. 

Accidents  are  usually  due  either  to  carelessness,  or  to  defects  in  the  plant. 
When  due  to  ignorance,  which  is  seldom,  they  are  likely  to  occur  during  the 
absence  of  the  responsible  attendant,  a  possibility  that  is  at  least  as  great  in 
provinces  which  insist  on  certificates  as  in  those  which  do  not.  It  must  also 
be  remembered  that  at  present  the  law  does  not  apply  to  the  case  of  internal 
combustion  engines,  which  are  not  less  liable  to  accidents  in  their  way  than 
steam  engines. 

222.  The  Boiler  Inspection  Department  is  considered  at  length  in  the  report  Recommenda- 

of  the  Public  Services  Commission  (page  126.)    The  Commissioners  lay  down  ^°^  °*  ^^ 
.  ,      p  1       -J  Commission. 

four  principles  for  general  guidance  : — 

"  In  the  first  place,  the  time  has  come  to  make  the  boiler  inspectors  Government  servants 
in  every  respect,  like  the  factory  inspectors,,  and  to  pay  from  general  revenues  both  their 
salaries  and  their  pensions,  ii'respective  of  the  amount  of  fees  earned.  Secondly,  expert  super- 
vision  of  the  inspecting  staff  is  essential.    Police  officers  and  members  of  the  Indian  civil 
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service  do  not  possess  the  necessary  technical  qualifications.  Thirdly,  the  present  system,  by 
which  in  certain  places  representatives  of  the  interests  to  be  inspected  have  a  voice  in  the 
management  of  the  inspection  department,  is  unsound,  and  should  be  abolished.  Fourthly 
and'  finally,  there  should  be  one  officer  in  each  of  the  larger  provinces  -who  should  be  respon- 
sible for  the  effective  working  of  the  inspection  staff.  He  should  be  called  either  a  chief  or  first; 
inspector  according  as  the  work  to  be  done  is  on  a  large  or  small  scale." 

We  endorse  these  recommendations,  and  would  add  the  following  : — 

(1)  Boiler  inspection  should  be  a  duty  of  the  provincial  Departments  of 

Industries.. 

(2)  The  Imperial  Department   of  fndustries  should  draw  up  a  series 

of  technical  rules  for  the  guidance  of  inspectors  in  determin- 
ing the  pressure  for  which  a  boiler  may  be  licensed  throughout 
India,  and  should  bring  and  maintain  thoise  rules  up  to  date 
in  a  form  applicable  to  the  yarious  modern  types  of  boilers. 

(3)  The  laws  compelling  persons  in  charge  of  boilers  to  possess  certi- 

ficates should  be  abolished. 
The  second  and  third  of  these  proposals  would  involve  legislation. 


Criticisms  ot 
existii^  rules. 


Increased  staff 
to  inspect  Go< 
venunent  con- 
cessions recom- 
mended. 


The  Mining  Eules. 

223.  A  considerable  amount  of  evidence  was  forthcoming  regarding  the 
suitability  of  the  rules  under  which  mining  cbncessions  are  at  present  granted  by 
Government.  Our  conclusions  are  that  the  rules  have,  except  in  a  few  com- 
paratively minor  respects,  stood  the  test  of  working  admirably  and  that  the 
criticisms  received  were  mostly  shown,  on  discussion  with  witnesses,  to  be 
due  to  misunderstanding  of  the  effect  of  the  existing  rules,  or  to  failure  to 
realise  the  difficulties  which  would  arise  from  adoption  of  the  alternatives 
suggested. 

There  are,  however,  certain  matters  connected  with  the  working  of  the 
rules  on  which  we  desire  to  put  forward  our  suggestions.  We  recorded  a 
considerable  amount  of  evidence  regarding  the  injury  to  the  mineral  possibili- 
ties of  the  country  caused  by  wasteful  methods  of  working,;  and  it  was  suggest- 
ed that  small  mine  owners  would  be  greatly  benefited  by. the  advice  of 
Government  mining  -  engineers.  Some  witnesses  even  considered  that  these 
officers  should  have  power  to  compel  m'ine  owners  to  follow  their  advice.  The 
main  objection  to  tliis  course  is  the  danger  of  loss  to  a  manao-er 
forced  to  follow  official  advice  regarding  the  development  of  his  mine.  In 
some  countries,  royalty  owners  are  interested  in  seeing  that  their  properties 
are  economically  worked.  In  India,  unfortunately,  private  royalty  owners 
do  nothing  of  the  kind  ;  indeed,  in  some  cases  they  insert  conditions  in  their 
leases  which  directly  tend  to  cause  wasteful  working.  Whether  or  not  any 
genpral  steps  should  be  taken  at  this  stage  to  ensure  the  economical  working 
of  privately  owned  minerals,  it  certainly  behoves  Government  to  secure  this 
end  in  the  case  of  its  own  properties.  We  have  also  considered  the  proposal 
that  Government  should  insist  on  concession  holders  employing  qualified 
mining  engineers ;  but,  while  we  recognise  that  there  is  much  to  be  said  for 
such  a  course,'  we  feel  that  hardship  would  be  caused  to  poor  concessionaires 
unless  provision  was  made  for  exempting  small  or  easily  worked  deposits. 

224.  We  would,  therefore,  only  recommend  at  present  that  a  suitable  staff 
be  entertained  in  connection  with  the  Geological  Survey  Department  to  inspect 
Government  concessions.  The  experience  gained  in  a  few  years  hy  such  a 
staff  would  show  how  far  it  would  be  possible  to  insist  on  all  Government  con- 
cessions being  worked  by  qualified  men,  and  the  extent  to  whidi.  small  conces- 
sionaires may  be  benefited  by  the  advice  of  government  mining  (mgineers. 
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The  existence  of  such  an  inspecting  staff  would  admit  of  more  elasticity 
in  the  terms  of  prospecting  licenses,  alike  in  respect  of  area^  length  of 
currency  and  rental.  If  Government  were  in  a  position  to  satisfy  itself  by 
expert  inspection,  that  a  proper  amount  of  development  work  was  being  done, 
it  might,  in  the  case  of  a  property  requiring  heavy  expenditure  in  its  initial 
stages,  grant  a  more  extensive  area  on  a  prospecting  license  for  a  compara- 
tively long  period.  It  would  be  unnecessary  to  burden  the  enterprise  with 
a  high  acreage  payment,  when  the  Government  inspecting  staff  could  ensure 
that  a  proper  amount  of  development  work  was  being  done.  This  proposal 
would,  we  think,  meet  the  difficulty  at  present  experienced  by  concession- 
aires where  extensive  operations  for  the  proving  of  mineral  values  are  required, 
as  for  example,  boring  for  oil  or  for  minerals  occurring  at  uncertain  intervals 
on  a  known  geological  horizon.  The  Mining  Eules  provide  foi"  the  renewal  of 
prospecting  licenses  under  the  authority  of  the  Collector  up  to  a  period  of  three 
years.  The  rules  are  silent  as  to  the  power  to  give  further  renewals,  which  is 
presumably  reserved  for  the  Government  of  India.  We  think  that,  with  the 
help  of  the  system  of  inspection  which  we  have  proposed  Local  Governments 
might  be  authorised  to  grant  extensions  in  such  cases  up  to  a  maximum  period 
of  five  years. 

It  will  be  noticed  that  this  system  of  inspection  would  entail  a  substantial 
increase  in  the  staff  of  the  Geological  Survey.  Several  witnesses  of  undoubted 
authority  drew  our  attention  to  its  inadequacy,  and  they  hesitated  to  make 
proposals  for  useful  forms  of  Government  assistance  to  the  mineral  industry, 
only  because  they  assumed  that  the  cadre  was  fi.xed.  In  view  of  the  national 
importance  of  minerals  and  of  the  fact  that  inefiBcient  working  destroys  for 
ever  the  value  of  a  deposit  that  might  in  future  be  of  vital  importance,  we 
consider  that  the  additional  expense  incurred  in  such  an  increase  would  be  an 
investment  that  Government  can  undertake  with  absolute  confidence. 


225.  In  view  of  the  constant  changes  in  mining  methods  and  develcTpment,  Simplification  ol 
we  think  that  the  present  form  of  mining  lease  might  be  considerably  shortened  Honing  leases 
and  simplified,  leaving  certain  matters  specified  in  the  lease  to  be  dealt  with 

by  rules  made  from  time  to  time ;  such  rules  might-  be  suggested  by,  and 
should  in  ^ny  case  be  submitted  for  criticism  in  advance  to,  local  committees 
of  private  mine  owners  presided  over  by  a  Government  official.  The  present 
system  of  trying  to  provide  for  every  possible  contingency  by  an  elaborate  lease 
onust  result  in  undesirable  rigidity,  while  not  securing  for  Government  the 
degree  of  control  desirable.  Further  than  this,  concessionaires,  in  the  case  of 
small  alluvial  and  other  obviously  short-lived  deposits,  would  probably  be  glad 
to  accept  short-term  mining  leases  on  simple  conditions  and  free  of  multifarious 
restrictions. 

226.  There  were  many  complaints  of  the  difficulties  experienced  by  mineral  Difficulties  in 
prospectors  or  mine  owners  in  areas  '  where  the  mineral  rights  were  in  the  acauinng 
hands  of  private  landowners  ;  these  mainly  had  reference  to  the  great  sub- °""^    ^^^ 
division  of  proprietorship  or  to  the   obscurity  of  titles.    These  difficulties  are 

similar  to  those  experienced  by  all  investors  who  desire  to  acquire  property  in 
such  areas,  and  we  see  no  reason  for  making  any  recommendation  regarding 
the  registration  of  titles,  or  the  compulsory  acquisition  of  surface  rights  where' 
Government  does  not  own  the  minerals,  except  in  the  possible  case  of  a  mineral 
which  is  essential  for  national  purposes,  and  of  which  only  a  very  limited 
quantity  exists. 
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Mining  Manuals  227.  Other  complaints  by  witnesses  had  reference  to  local  rules  governing 

ineDared  in  ^^®  working  of  special  minerals,  and  the  grant  of  licenses  and  leases  of  minerals 

certain  outside  the  scope  of  the  Mining   Rules.     Would-be   concessionaires  said  that 

provinces.  they  experienced  difficulty   owing   to   the  •  diversity  of  rules  and  practice  as 

between  one  province  and  another,  espe'cially  in  respect  of  minerals  like 
limestone,  which  are  now  required  for  large  organised  industries,  such  as  iron 
smelting  ;  and  generally  from  the  lack  of  any  complete  and  readily  accessible 
compendium  of  the  local  rules.  We  think  that,  in  provinces  where  there  is 
considerable  mining  activity,  it  is  advisable  for  Local  Governments  to  issue 
Mining  Manuals  similar  to  those  published  in  the  Central  Provinces  and 
Burma.  These  should  include  the  Government  of  India  Mining  Rules,  the 
local  supplementary  regulations,  and  any  other  provisions  of  rule  or  law  that 
are  likely  to  be  encountered  in  the  course  of  their  work  by  persons  engaged  in 
mining..  We  suggest  that  these  manuals  would  be  of  increased  value  if  they 
contained  notes  prepared  by  the  Geological  Survey  Department  on  the  known 
mineral  resources  5f  the  province  and  references  to  publications  containing 
more  detailed  information. 

We  received  also  a  quantity  of  evidence  regarding  certain  local  difficulties 
which  have  arisen  in  special  cases,  e.g.,  in  the  case   of  mica  mining  in  Bihar 
I  and   Orissa.     These  involve  no  change  in  the  Mining  Rules,  and  will  doubtless 

be  considered  by  the  Local  Governments  concerned. 

The  -Administration  of  the  Electricity  Act. 

Administration  228.  A  matter  of  considerable  importance  which  may  be  conveniently  dis- 

(rf  law  and  rules,  cussed  here,  is  the  working  of  the  Indian  Electricity  Act  regulating  the  supply 
and  use  of  electrical  energy.  There  are  now  numbers  of  electric  supply  com- 
panies which  provide  electrical  energy  for  domestic  consumption,  for  industrial 
purposes  and  for  public  use.  Although  only  one  or  two  witnesses  came 
before  us  whose  position  entitled  them  to  give  evidence  on  these  matters, 
we  \^re  furnished ''  with  both  information  and  criticisms  by  the 
representatives  of  the  Electric  Supply  and  Traction  Federation  of  India. 
Considering  the  magnitude  of  the  interests  involved  and  the  novelty  of  public 
electric  supply,  there  was  comparatively  little  complaint  regarding  the  admini- 
stration of  the  rules  framed  under  the  Act.  It  was,  however,  brought  to  our 
notice  that  in  some  provinces  the  professional  qualifications  and  experience  of 
the  Electric  Inspectors  did  not  command  the  confidence  of  the  managers  of  the 
larger  local  undertakings.  The  principal  criticisms  were  that^the  rules  were 
too  rigidly  worked,  that  they  were  sometimes  wrongly  interpreted,  and  that 
there  was  an  unwillingness  on  the  part  of  the  Inspectors  to  assume  the 
responsibility  of  relaxing  the  rules  in  cases  which  obviously  demanded  it.  To 
remedy  matters,  it  was  suggested  to  us  that  men  of  higher  professional  status 
and  with  practical  and  commercial  experience  of  electric  supply  undertakings 
should  be  appointed  as  Inspectors,  and  that  an  imperial  Advisory  Board  should 
be|established  to  advise  Local  Governments  with  regard  to  appeals  from  the 
decisions  of  their  Electric  Inspectors.  We  support  the  former  suggestion 
strongly,  but  it  appears  to  us  that  the  appointment  of  provincial  Advisory 
Boards,  as  contemplated  in  section  35  of  the  Act,  will,  meet  the  needs  of  the 
case,  especially  if  these  Boards  are  permitted,  when  necessary,  to  consult 
experts  such  as  the  Electrical  Adviser  to  the  Government  of  India.  We 
consider  it  extremely  desirable  that  Government  should  encourage  the  industrial 
use  of  electricity  supplied  from  central  generating  stations,  It  was  represented 
to  UR  that  section  23  of  the  Act  did  not  allow  a  licensee  undar  the  Act  to 
discriminate  in  respect  of  his  charges  between  the  domestic  and  the  industrial 
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Tises  of  electrical  energy.  We  are  not  sure  if  this  interpretation  is  correct,  but 
if  so,  the  section  would  seem  to  require  amendment.  Without  entering  into 
technical  details,  we  may  state  that  we  agree  with  the  contention  that  the  load 
factor  should  be  taken  into  account  in  fixing  the  charges.  In  congested  cities, 
and  particularly  in  Calcutta  where  the  smoke  nuisance  is  greatly  ?iggravated 
by  the  numerous  small  steam  plants  set  up  to  drive  rice  and  oil  mills^  it  is 
essential  that  no  obstacles  should  be  created  to  the  introduction  of  electrical 
power  for  industries.  It  appears  to  us  that  the  economies  which  can  be  effected 
-by  the  use  of  energy  from  public  electric  supplies,  when  reasonable  rates  are 
charged,  are  not  yet  sufficiently  appreciated. 

229.  The  Electric  Inspectors  are  attached  to  the  Public  "Works  Department,  Electric  Inspec- 
■an  arrangement  probably  made  at  the  outset  because  that  department  is  concerned  *°'^  should  be 
with  engineering  ;  but,  as  the  interests  to  be  safeguarded  are  mainly  industrial  ^j^g  Department 
and  commercial,  we  think  it  would  be  more  conyenient  to  transfer  them  to  the  of  Industries. 
Departments  of  Industries.     So  far  as  the  technical  aspect  of  the  administration 

of  the  Act  is  concerned,  these  departments  are  also  likely  to  be  better  equipped 
to  deal  with  it.  The  transfer  of  the  administration  of  the  Act  to  the  Depart- 
ment of  Industries  would  render  desirable  an  amendment  of  section  53  (1)  (a) 
of  the  Act. 

Patents- 

230.  India  is  not  a  member  of  the  International'  Convention,  and  in  this 
respect  stands  in  a  different  position  from  most  of  the  British  dominions.  The 
subject  was  discussed  at  the  time  of  the  passing  of  the  Patent  Act  of  1911,  but 
iihe  refusal  of  India  to  register  trade  marks  precluded  her  from  joining  the 
Convention.  Any  person  who  has  applied  for  a  patent  in  a  country  which 
is  a  member  of  the  International  Convention  is  entitled  to  protection  in 
priority  to  other  applicants  in  all  other  States  of  the  Union,  if  he  applies 
within  one  year  from  the  date  of  his  first  application.  An  Indian 
Inventor  secures  no  such  protection.  On  the  other  hand,  a  foreign  inventor 
desiring  to  obtain  protection  in  India  must  apply  for  a  patent  in  India  before 
publication  in  India,  and  is  protected  from  the  date  of  his  application  in 
India.  Some  witnesses  have  represented  that  Indian  inventors^  are  at  a  dis- 
advantage on  this  account,  but,  though  this  possibly  may  be  true  in  rare  instances, 
the  country  generally  is  not.  The  number  of  patents  applied  for  in  respect  of 
inventions  originating  in  India  is  very  small  compared  with  that  in  respect  of 
foreign,  inventions,  and  a  much'  larger  proportion  of  the  patents  granted  in  this 
country  to  local  inventors  are  allowed  to  lapse  as  being  of  no  value. 

From  1893  to  1915  inclusive,  the  annual  average  number  of  applications 
Tor  patents  in  India  ;was— 

From  Indians       ...  .  .         .  .         .       53 

From  other  residents  in  India  .         .  .  .  .135 

Prom  foreigners  .......     360 

Total         .     548 

It  would,  therefore,  appear  that  it  is  more  to  the  advantage  of  India 
-to  avoid  the  acquisition  of  rights  in  India  by  foreign  inventors  than  for  Indian  or 
Anglo-Indian  inventors  to  obtain  such  rights  ielsewhere.  Undoubtedly  the 
majority  of  Indian  patents  are  acquired  for  the  purpose  of  preventing 
unlicensed  import  into  India  of  articles  patented  abroad.  The  grant  ni  such 
patents  is  obviously  in  many  respects  to  the  advantage  of  India,  and  the  interest 
.of  the  user  and  of  the  intending  manufacturer  in  India  are  sufficiently  protected 
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if  the  law  adeqiaately  provides  for  compulsory  lieeases  or  reyooatioii  in  cases^ 
where  the  reasonable  requirements  of  the  public  are  not  satisfied  or  wJaiere  the 
patent  is  worked  outside  British  India.  The  provisions  of  the  existing  Act  in 
these  respects  appear  to  be  suflScient,  and  the  Indian  patent  law  seems  to  be 
well  suited  to  the  needs  of  the  country. 

On  the  other  hand,  there  is  a  growing  body  of  opinion  that  it  is  desirable 
to  consolidate  the  patent  law  throughout  the  British  Empire,  and,  if  this 
developes  further,  it  will  be  a  question  whether  India  would  not  derive  g^reater 
advantage  from  uniformity  with  other  British  dominions  than  she  enjoys  in.  her 
present  somewhat  isolated  position.  The  number  of  applications  shown  in 
the  records  of  the  Indian  Patent  OflSce  is  still  small,  the  totals  in  1912  and 
1913  being  678  and  705,  respectively,  of  which  508  were  of  foreign  origin  in 
each  year.  The  fees  for  the  grant  and  renewal  of  patents  are  much  less  than  in 
the  United  Kingdom.  Thus  in  India,  the  initial  fee  is  Es.  40,  in  the  United 
Kingdom  £5 ;  and  the  total  cost  of  protection  for  14  years  in.  India  is  Bs.  790, 
and  in  the  United  Kingdom  £100. 

Registration  of  Trade  Marks. 

231.  The  subject  of  the  registration,  of  trade  marks  was  brought  before  us 
once  or  twice,  but  was  never  strongly  pressed.  On  the  not  infrequent  occasions 
when  the  subject  has  been  discussed  departmentally  and  by  Chambers  of 
Commerce,  it  has  been  generally  considered  that  registration,  of  trade  marks,, 
as  it  exists  in  the  United  Kingdom  and  in  many  other  countries,  is  not  desirable 
in  India,  though  the  Burma  Chamber  of  Commerce  put  forward  the  opinion 
that  legislation  is  necessary. 

We  have  given  very  careful  consideration  to  the  arguments  used,  and 
agree  with  the  majority  of  the  Chambers  of  Commerce  in  considering  that  the 
establishment  of  a  system  of  registration  would  seriously  disturb  existing  rights 
of  user  both  between  firms  in  India  and,  if  full  advantage  of  the  proposal  is  ta 
be  obtained,  between .  firms  in  India  and  firms  abroad.  The  difficulties  so 
created  would  be  far  greater  in  our  opinion  than  the  slight  inconvenience* 
experienced  by  owners  of  n^arks  in  maintaining  their  rights  thereto. 

Registration  of  Partnerships. 
Obstades  in  the  232.  The  vexed   question  whether  registration  of  partnerships  should  be 

made  compulsory  has  been  many  times  under  the  consideration  of  the  Govern- 
ment of  India  within  the  past  50  years.  The  last  occasion  was  in  1908,  when 
the  Bengal  and  Bombay  Chambers  of  Commerce  both  prepared  draft  bills  dealing 
with  the  subject;  but  thei;?  drafts  were  irreconcilable,  and  Government 
considered  that  the  proposals  did  not  afford  a  basis  for  legislation. 

During  our  tour  we  recorded  the  opinions  of  many  witnesses  on  the 
subject ;  most  of  them  favoured  compulsory  registration,  should  it  prove  to  be 
practicable,  but  some,  especially  amongst  our  Indian  witnesses,  feared  that 
the  prevalence  in  Indian  businesses  of  the  Hindu  joint  family  system  would 
be  found  an  insuperable  obstacle.  Mr.  B.  L.  Mitter,  a  leading  barrister  of 
the  Calcutta  High  Court,  has  made  some  valuable  suggestions*  which,  we  think,, 
should  go  some  way  to  remove  this  difficulty ;  these  he  developed  further 
when  he  appeared  before  us  to  give  oral  evidence  in  support  of  his  written 
statement,  and  he  also  gave  us  to  understand  that  the  leaders  of  the 
Calcutta  Bar  generally  were  in  substantial  agreement  with  his  views. 
Mr.  Mitter's  proposals  practically  treat  a  Hindu  joint  family  as  a  single 
partner,  and  provide  for  the  compulsory  registration  of  all  contractual  partner- 
ships.    So  long  as  the  business  is  a  purely  joint   family  business,  with  no- 

•Minutes  of  Evidence,  Vol,  V, 
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fitranger  in  it,  registration  would  not  be  necessary,  but  directly  a  stranger  is 
introduced  into  the  business,  tbe  partnership  would  become  contractual,  the 
■contracting  parties  being  the  joint  family  as  a  unit  on  the  one  side,  and  the 
stranger  on  the  other.  Registration  would  then  become  necessary,  and  the 
joint  family  would  be  registered  in  the  name  of  the  harta  or  head  of  it, 
whose  declaration  would  bind  all  the  family.  Mr.  Mitter  considers  that 
registration  should  be  made  compulsory  in  the  case  of  future  partnerships 
only,  and  would  leave  to  existing  concerns  the  option  of  registering  or  not  as 
they  may  desire,  his  argument  being  that,  as  all  partnerships  have  to  be 
renewed  when  the  terms  are  changed,  or  a  partner  dies,  compulsory  registration 
would  become  universal  within  a  generation. 

The  other  chief  obstacles  in  the  past  to  the- introduction  of  compulsory 
registration  have  been,  first,  the  diflBculty  of  excluding,  and  the  hardship  of 
including,  small  partnerships,  of  which  there  must  be  many  thousands  among 
petty  shop-keepers  and  traders  in  all  parts  of  the  country  ;  and,  second,  the 
difficulty  of  applying  registration  to  transitory  or  single-venture  partnerships, 
which  are  said  to  be  common  on  the  Bombay  side.  We  see  no  reason  why 
either  small  or  single-venture  partnerships  should  be  exempted  from  the 
provisions  of  any  legislation  that  may  be  found  practicable  ;  for  to  the  former 
the  analogy  of  custom  in  petty  transactions  in  land  -  would  apply,  and,  as 
Mr,  Mitter  points  out,  these  are  habitually  registered  without  any  trouble  and 
at  a  very  trifling  cost ;  and  the  latter  should  be,  and  are,  governed  by  the  law 
which  regulates  partnerships.  To  meet  in  part  these  suggested  difficulties,  it  has 
been  proposed  that  a  compulsory  Eegistration  Act,  if  introduced,  should  run  at 
first  in  the  Presidency  towns  only ;  but  we  see  no  need  for  this  restriction. 

233.  Looking  at  the  matter  in  its  purely  business  aspect,  i^  appears  to  us  that  Becommenda- 
l  throughout  the  main  stumbling-block  in  the  way  of  compulsory  registration  has  tions  ol  tiie 

I  been  the  Hindu  joint  family  system,  and  that  the  difficulties  in   this  regard  Commission, 
'  would  to  a  great  extent  disappear,   if  Mr.    Hitter's  proposals  were   adopted  ;  * 

they  have  at  any  rate  the  two  great  advantages  that  a  joint  family  can  be 
registered  as  a  single  entity,  and  that  it  would  be  difficult  for  a  person  to 
deceive  third  parties  by  pretending  that  he  was  a  partner,  when  in  fact 
he  was  not  or  vice  versa.  We,  therefore,  consider  that  Government  should  take 
an  early  opportunity  of  examining  the  whole  question  thoroughly  with  a 
v-iew  to  legislation,  and  in  so  doing  should  invoke  the  assistance  of  the  leading 
non-official  lawyers  in  the  chief  business  centres ;  for  we  believe  that  few 
among  minor  measures  would  do  more  to  develope  confidence  and  promote 
business  relationship  between  Indian  firms  and  their  constituents  abroad,  and 
especially  between  European  and  Indian  firms  in  this  country. 

We  do  not  consider  any  system  of  optional  registration  in  the  least  likely 
io  achieve  the  desired  results. 

Registration  of  Business  Names. 

234.  It  has  been  urged  upon  us  in  some  quarters,  especially  by  Trades 
Associations,  whose  members  have  probably  suffered  most  from  the  absence  of 
it  that  we  should  recommend  legislation  on  the  same  lines  as  that  recently 
enacted  in  the  United  Kingdom  under  war  conditions,  to  enforce  the  registration 
of  business  names.  This  is,  however,  a  question  on  which  comparatively  little 
evidence  has  been  forthcoming,  and  we  do  not,  therefore',  feel  justified  in 
making  any  recommeidation. 
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CHAPTER  XVI. 

THE  WELFARE  OF  FACTORY  LABOUR. 

235.  Indian  labour  in  organised  industries  is  much  less  efficient  than   the  Nature  of 
corresponding  classes  of  labour    in   western   countries ;    and  there  is  evidence  problem, 
to   show  that  in  many  cases  it  does  not  produce  as    cheaply -as  western  labour 

in  spite  of  its  lower  wages.  It  is  true  that  inferior  physique  and  tropical 
conditions  contribute  to  this  state  of  afPairs ;  but  there  is  grave  reason  to 
believe  that  the  former  is  to  some  extent  the  result  of  preventible  disease, 
whilst  other  causes,,  which  are  even  more  obviously  remediable,  are  factors 
that  unnecessarily  increase  the  difficulties  of  our  labour  problem. 

All  authorities  who  are  qualified  to  spcr.k  on  the  subject  agree  that 
Indian  labour  is  content  with  a  very  low  standard  of  comfort.  This  secured, 
the  Indian  workman,  speaking  generally,  takes  advantage  of  the  greater  earning 
power  given  to  him  by  increased  wages  to  do  less  work,  and  shows  no 
desire  to  earn  more  money  by  working  more  regularly  or  by  improving 
his  own  efficiency.  In  the  case  of  Bombay,  witnesses  have  stated  that  since 
the  ten  per  cent,  rise  in  the  wages  of  mill  operatives  given  during  the  rains  of 
1917,  there  has  been  an  actual  falling  off  in  output. 

236.  There  is  substantial  agreement  between  the  best-informed  witnesses 
that  the  remedies  for  this  state  of  affairs  are  a  rise  in  the  standard  of  comfort 
and  an  improvement  in  public  health.  These  ends  can  be  attained  only  by 
education,  improved  housing  and  a  general  policy  of  betterment,  in  which  an 
organisation  for  the  care  of  public  health  must  play  a  prominent  part.  If 
the  children  of  Avorkers  are  provided  with  education  under  tolerable  condi- 
tions of  life,  a  new  generation  of  workers  will  grow  up,  who  will  learn  to 
regard  mill  work  as  their  fixed  occupation.  Better  housing  is  a  most  urgent 
necessity,  especially  in  the  large  congested  industrial  cities.  Tacilities  for 
healthy  amusement,  shorter  hours  of  work  (though  a  reduction  of  these  may 
for  a  time  decrease  output),  and  other  measures  for  economic  betterment, 
such  as  cheap  shops  for  the  sale  of  articles  required  by  the  mill  hands,  and 
co-operative  societies,  are  almost  equally  important.  The  conditions  under' 
which  industrial  operatives  live  and  work  in  this  country  ought,  if  efficiency 
be  aimed  at,  to  approximate,  as  nearly  as  circumstances  permit,  to  thovse  of 
temperate  climates.  Continuous  factory  work  in  the  tropics  is,  at  certain 
seasons  of  the  year,  far  more  trying  than  similar  work  in  northern  countries. 
The  needs  of  domestic  sanitation  in  large  towns  are  more  pressing.  The 
problem,  not  only  on  moral  grounds,  but  also  for  economic  reasons,  must  be 
solved  with  the  least  avoidable  delay,  if  the  existing  and  future  industries  of 
India  are  to  hold  their  own  against  the  ever-growing  competition,  which  will 
be  still  fiercer  after  the  war.  No  industrial  edifice  can  be  permanent,  which 
is  built  on  such  unsound  foundations  as  those  afforded  by  Indian  labour  under 
its  present  conditions. 

On  the  other  hand,  the  margin  which  the  efficiency  of  the  Indian  mill 
hand  leaves  for  improvement  is  so  great  that,  if  the  problem  be  successfully 
solved,  the  advantage  to  Indian  industry  should  be  very  marked. 

237.  The  question  of  the  education  of  children  employed  in  factories  was  Edacation  oS 
under  tjie    consider?ition  of  the    Goyernrpent  of  India    between    the  years  laotory  childien. 

29 
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1915  and  1917.  Children  between  the  ages  of  9  and  14,  generally  known 
as  half-timers,  are  employed  in  mills  for  six  hours  a  day,  and  the  Bombay 
Government  proposed,  after  discussion  with  representatives  of  the  mill-owners, 
to  take  powers,  by  rules  under  the  Factories  Act,  to  split  the  shift  into  two 
three-hour  periods,  and  to  compel  factory  owners  to  provide  educational  facilities 
for  children  in  the  interval.  The  proposal  was  criticised  extensively  on  the 
ground  that  children  might  be  induced  by  their  parents  or  by  jobbers  to 
work  in  the  mill  itself  between  the  shifts,  a  practice  which  it  would  be  very 
difficult  for  inspectors  to  prevent ;  and  because  it  was  doubted  whether  a 
system  which  involved  retaining  the  children  in  the  mill  compound  for  nine 
hours,  even  if  three  of  them  were  to  be  passed  in  the  mill  school,  was  in 
itself  desirable.  The  Buckingham  and  Oarnatic  Mills  in  Madras,  it  may  be 
noted,  keep  to  the  six-hours  shift,  and  educate  those  of  the  children  who  choose 
-to  come  to  school,  after  the  earlier  and  before  the  later  shift,  the  whole  of  the 
children  working  in  the  mill  being  employed  in  two  six -hour  shifts.  This 
voluntary  system  has  been  a  success,  and  has  attracted  a  large  proportion  of  the 
^  children     employed.     But  the    labour   iu   these    mills  is    not    recruited  by 

contractors ;  there  are  practically  no  rival  mills  in  the  neighbourhood ;  the 
workers  are  exceptionally  well  controlled,  and  special  arrangements  are  made  for 
the  comfort  of  the  children.  It  is  too  much  to  hope  that,  where  these 
conditions  do  not    exist,   the  same  results  will  be  attained. 

But  an  indirect  method,  such  as  splitting  the  shifts,  or  indeed  any  proce- 
dure by  way  of  amendment  of  the  Factories  Act,  seems  to  us  illogical.  The  first 
thing  to  do  is  to  introduce  compulsory  education  in  areas  where  this  is  feasible, 
applicable  to  all  classes  of  children  and- not  merely  to  those  employed  in  factories. 
Any  consequential  amendment  of  the  Factories  Act  may  then  be  considered. 
We  note  that  in  December  1917  an  Act  was  passed  by  the  Bombay  Legislative 
Council,  empowering  municipalities  (other  than  that  of  Bombay)  to  declare 
the  education  of  children  between  the  ages  of  6  and  11  years  compulsory 
subject  to  certain  safeguards,  and  to  raise  funds  to  meet  the  necessary  expendi- 
ture. In  the  debate  on  the  bill,  the  effect  of  the  proposed  legislation  on  the 
employment  of  children,  especially  in  factories,  was  discussed  ;  and  the  conclu- 
sion reached  was  embodied  in  section  11  of  the  Act.  This  has  the  result  of 
leaving  it  to  be  decided,  in  the  first  place  by  the  school  committee  and  in  the 
next  by  the  magistrate  before  whom  a  case  is  brought,  whether  the  employ- 
ment of  a  child  is  of  such  a  nature  as -to  interfere  with  its  efficient  instruction'. 
The  working  of  the  Act  will  doubtless  show  whether  any  further  and  more  direct 
form  of  restriction  on  the  employment  of  children  in  factories  or  elsewhere  is 
desirable. 

Conditions  oi  238.  In  considering  the  important  question  of  the  housing  of  workmen,  we 

housing  find  widely  different   conditions  prevailing  in  various  parts  of  the    country, 

iniustrial  labour  Where  factories  have  been  established  at  a  distance  from  towns,  the  labourers  are 
in  India.  often  housed  in  surrounding  villages  in   much  the  same*  way  as  agricultural 

labour.  In  such  cases  employers  have  often  found  it  impossible  to  obtain  labour 
without  providing  accommodation.  The  dwellings  take  the  form  of  single-storey 
lines,  consisting,  of  single-room  units,  with  either  a  verandah  or,  in  some  cases, 
a  small  enclosed  courtyard.  Here  conditions  approximate  to  those  of 
ordinary  village  life,  except  that  as  a  rule  the  small  garden  plot  owned  by 
villagers  in  many  parts  of  India  is  absent.  Such  conditions  are  satisfactory,  pro- 
vided that  the  employers  enforce  a  few  simple  rules,  furnish  a  small  sanitary 
staff  for  scaYenging  purposes,  and  supervise  closely  the  disposal  oi  excreta  and 
the  supply  of  drinking  water. 

The  next  stage  of  development,  and  consequently  of  congestion,  is  exemp- 
lified in  cities  such  as  Madras,  Oawnpore,Nagpur  and  A  hmedabad  and  ijia  very 


large  proportion   of  the  industrial  areas  round  Calcutta.     Here  land  is  far 
cheaper  than  in  the  cities  of  Calcutta  and  Bombay,  and  accommodation  usually 
consists  of  single-storey  huts  in  groups  known  as  bustis,  erected  by  persons 
other  than  the  owners  of  the  mill  and  rented  by  mill  hands  on  fairly  reasonable 
terms.     In  Rangoon  and  other  parts  of  Burma  seen  by  us,  adult  male  labourers 
are  accommodated  free  of  rent  in  large  barrack   rooms,  holding  10,   20  or   30 
men  eaoh.     In  all  these    cases    there  is  less  comfort  of  the  kind  to  which  the 
villager  is   accustomed,   and  sanitation    is  more   difficult    and  requires  close 
supervision,  whether  by  the  mill-owner  or  by  the  local  authority.     Even  here, 
the  more  enlightened  factory  owner  has  found  it  advisable  to  provide  accommo- 
dation on  an  increasing  scale,  recognising  that,   though  the  rent  which  he  can 
obtain  will  not  pay  him  more  than  a  trifling  percentage  on  his  outlay,  the  mill 
which  houses  its  labourers  best  will  command  the  pick  of  the  labour  market, 
especially  in  the  case  of  such   a  fluid  labour  force  as  that  on  which  the  textile 
factories  rely.     Two  of  the  large  European  factories  in  Cawnpore,  two  cotton 
mills  in  Bombay,  and  several  jute  mills  near  Calcutta  have  followed  this  policy. 
The  last-mentioned  are  providing  housing  for  an  appreciable  portion  of  their 
labour,  either  free  or  at  a  rate  much  below  the  economic  rent.     The   accommo- 
dation is  usually  of  the  single-storey,  or  at  the  worst  of  the  double-storey 
type,  and  is  almost  invariably   in  single-room  units.     These  rooms  are  readily 
taken  up  by   the  labourers,  who  apparently  find  no  objection  to  renting  them 
from  tlieir  employers.     In  Ahmedahad  there  is  a  distinct  movement  in  the  same 
direction .     In  this  class  of  are^s  there  are  two  reasons  which  have  encouraged 
employers  to  provide    accommodation   for  "their  labourers.      Land  is  cheap 
relatively  to  its  cost  in  the  cities,  and  the  mills  have  usually  provided  themselves 
in  the  first  instance  with  large   compounds,  or,   if  this  is  not  the  case,   no  pro^ 
hibitive  expense  is  likely  to  be  entailed  in  acquiring  sufficient  site-room.     In 
the  next  place,  the  mills  are  not,  as  a  rul,e,  so  closely  grouped  together   that 
labourers  "accommodated  in. buildings  belonging   to  one  mill  find  it  easy  to  go 
and  work  in  another.    Thus,  the  employer  who  incurs   expenditure  in  housing 
his  labour   can  be   reasonably   sure,   in  most  cases,    that  that  labour  will  con- 
tinue to  work  in  his  mill ;  in  Bombay  this  does  not  hold  good,  as  will  be  seen 
later.    Those  employers  who' are  sufficientlyenlightened  to  provide  housing  for 
their   workmen  employ   expert   advice  as  a.^  rule,   and  are  ready  enough  to 
consider  recent  ideas  in  regard  to  the  design  and  lay-out  of  industrial  dwellings. 

'  239.  Great  difficulty,  however,  is  experienced  in  some  cases  in  obtaining  a  general  proposals 
clear  title  ta  the  land  and  in  coming  to  terms  with  the  numerous  small  interests  regarding  hous- 
held  ^therein   by  various  classes  of  individual   owners  and  tenants.     We  have  ing  of  industrial 
indicated  the  difficulties  that  exist  and  our  proposals  for  meeting  them   in  labour. 
Chapter  XIII  but,  as  there  indicated,  we   would  go  further  in  the  case  of    land 
required     bond  fide  for  the  housing  of  labour,  than  in  that  of  sites  for  directly 
profit-making  industrial  purposes.     In  the  former  case,   under  certain  condi- 
tions, we    would    support     compulsory     acquisition,  at  the  expense  of    the 
employer  as  a  general  rule,  provided  that  it  is  clearly  provedt  to  the  satisfaction 
of  Government  that  the  proposed  area  is  the  most  suitable  that  can  be  obtained^ 
having  regard  to  any  interests  of  importance  that  may  be  affected  by  acquisition. 
JJue  safeguards  must,  of  course,  be  provided  against  the  conversion  of  the  land 
to   other  uses  without  the  consent   of  Government,   and  the   buildings  to  be 
erected  must  be  of  a  type  approved   by  the  local  sanitary  authorities.    "We 
propose  also  an   alternative  form  of  assistance  where  it  is  desirable  to  accele- 
rate unduly  slow  progress  in  housing  or   to  avert  threatened  congestion.     The 
land  might  be  acquired  at  the  cost  of  Government  or  of  the   local  authorities 
concerned  and,leased  by  them  to  the  employer,  either  at  a  rate  which  will  pay 
off  its  cost  over  a  term  of  years  and  leave  it  the  property  ,of  the  employer,  or 
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oh  ordinary  long  leaseliold  terms.  The  land  in  sucli  cases  will  afford  ample 
security  for  tlie  outlay.  Local  authorities  should  also  be  encouraged,  or,  where 
necessary,  created,  to  ensure  the  development  and.  lay-out  of  growing  industrial 
areas  on  suitable  lines,  as  well  as  tO  supervise  sanitation.  This  will  greatly 
assist  employers,  who ,  can  only  exercise  authority  in  this  respect  over  the 
land  in  their  own  possession  and  often  experience  serious  trouble  owing  to 
the  condition  prevailing  in.  adjoining  areas.  The  outbreak  of  plague  or 
cholera  in  an  unregulated  busti  adjoining  a  carefully  managed  and  laid-out 
settlement  <  is  a  most  serious  menace  to  the  settlement  itself.  Local  ^authorities 
should  also  be  given  power  to  declare  that  certain  areas  may  be  closed  to 
industries,  either  generally  or  of  particular  kinds.         x 

Special  Proposals  for  Bombay- 

Necessity  for  240.  We  should  have   considered  the   above  recommendations,    together 

special  action  in  with  those  in  Chapter  XIII  sufficient  to  meet  the  situation  throughout  India 
case  o£  Bombay  generally,  assuming  that  the  various  local  authorities  folloAv  the  policy  of 
City.  improving  sanitation  and  housing  in  congested  quarters,    ^nd  take  care  that 

adequate  space  is  laid  out,  or,  where  necessary,  acquired  beforehand,,  for 
industrial  areas.  But  in  the  case  of  Bombay  the  existing  congestion  and 
the  difficulties  in  the  way  of  bettermett  are  unique  in  India,  and,  thougji  many 
proposals  have  been  considered  for  dealing  with  them,  no  really  practical 
steps  have  so  far  been  taken,  and  special  measures  are  obviously  needed.  'We 
propose  to  deal  at  some  length  with,  the  position  in  this  city,  both  for  the  above 
reasons,  and  because  Bombay  is  only,  after  all,  an  example  of  -what  continued 
neglect  may  produce  elsewhere,  though  perhaps  not  on  such  an  aggravated 
scale.  Difficulties  of  a  similar  nature  are  beginning  to  make  their  appearance 
in  other  cities,  e  g.,  Calcutta  and  Cawnpore,  and  the  principles  which  we 
shall  endeavour  to  lay  down  and  the  measures  which  we  shall  propose  in  the 
case  of  Bombay  will  serve  to  some  extent  as  amplifications  of  our  foregoing 
proposals,  for  adoption  elsewhere  it  necessary. 

In  our  description  of  Bombay  in  Chapter  II,  we  have  given  an  account  of 
the  labouring  classes,  the  sources  from  which  they  are  recruited,  and  the  nature 
of  their  employment.  We  may,  however,  draw  attention  to  the  fact  that  mill 
operatives  do  not  by  any  means  constitute  the  entire  labouring  population  of 
Bombay.  Dock  and  godown  labourers,  employes  of  the  railways  and  public 
bodies,  and  cooly  labour  generally  live  under  precisely  the  same  conditions, 
and  it  would  be  unfair  and  useless  to  confine  our  discussion  solely  to  the 
textile  operatives. 

Conditions  under  241.  Much  has  been  written  about  the  housing  of  the  Bombay  labourer, 
which  labour  is  and,  though  the  worst  is  very  bad,  it  is  necessary  to  point  out  that  there  has 
housed  in  been  a  good  deal  of  exaggeration  of  the  extent  of  the  overcrowding  and  of  the 

Bombay  City,  proportion  which  the  buildings  of  the  worst  type  bear  to  the  total  number.  We 
visited  a  number  of  workmen's  dwellings,  usually  known  as  chawls,  under  the 
guidance  of  officials,  mill-owners,  and  private  persons  interested  in  the  im- 
provement of  the  conditions  of  the  working  classes.  We  recorded  a  consider- 
able body  of  evidence  from  all  sources,  official  and  otherwise.  The  existing 
state  of  affairs  appears  to  be  somewhat  as  follows. 

The  worst  type  of  chawl  consists  of  a  two-,  three-,  or  four-storeyed 
building,  with  single-room  units  either  placed  back  to  back  or  separated  by 
a  narrow  guUey  tw^o  or  three  feet  wide,  usually  traversed  by  an  open  drain. 
The  rooms,  especially  those  on    the  ground  floor,   are  often  pitch  dark  and 
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possess  very  little  in  the  way  of.  windows  ;  and  even  the  small  openings  which 
exist  are  closed  by  the  inhabitants  in  their  desire  to  secure  privacy  and  to  avoid 
the  imaginary  evils  of  ventilation.  The  ground  floors  are  usually  damp  owing 
to  an  insufficient  plinth  ;  the  courtyards  between  the  buildings  are  most  undesir- 
ably narrow  and,  therefore,  receive  insufficient  sun  and  air.  They  are  also  very 
dirt}'.  "Water  arrangements  are  insufficient  and  latrine  accommodation  is  bad, 
though  the  latter  is  being  steadily  improved.  A  most  insanitary  smell  hangs 
I'ound  these  buildings.  The  rents  vary  according  to  the  value  of  the  ground, 
which  lies  between  Es.  5  and  E,s.  30  a  square  yard.  The  monthly  rent  per 
room  is  from  Es.  3  to  Es.  '7,  and  the  rooms  themselves  are  usually  about 
lO'xlO',  with  a  small  verandah  in  most  cases.  .The  share  of  this  rent  paid 
by  a  particular  individual  or  family  is  not  high  in  proportion  to  wages,  but 
even  so,  the  standard  of  comfort  is  so  low  that  the  overcrowding  entailed 
by  taking  in  boarders  or  lodgers  is  readily  tolerated  for  the  sake  of  the  contri- 
bution to  the  rent  received  from  them.  Villagers,  it  ^ust  be  remembered, 
seldom  pay  actual  house  rent,  and  it  is  not  natural  to  workers  belonging 
to  this  class  to  look  on  such  payments  as  a  just  and  necessary  form  of 
expenditure.  Owing  to  the  fact  that,  on  the  one  hand,  the  original  tenant 
very  commonly  takes  in  boarders  or  lodgers,  while,  on  the  other,  the  wage- 
earning  population  are  absent  at  work  for  most  of  the  day,  and  a  large 
proportion  of  the  inhabitants  sleep  out  at  night  during  the  open  season,  and 
•  indeed  only  use  the  rooms  for  purposes  of  cooking  and  eating  their  food,  it  is  far 
from  easy  to  obtain  a  true  idea  of  the  degree  of  overcrowding  that  undoubtedly 
exists.  We  saw  a  few  cases  of  three  families  occupying  a  single  room, 
and  numerous  indications  of  the  presence  of  single  adult  lodgerS  in  rooms 
occupied  by  one  or  two  families.  But  it  is  necessary  to  avoid  exaggeration  and 
to  take  into  account  the  mitigating  factors  indicated  above,  such  as  the 
habit,  which  many  of  the  occupants  have,  of  sleeping  out  of  doors.  Dwellers 
in  chawls  possess  a  better  outfit  of  cooking  utensils  than  the  average  village 
agriculturist,  and,  though  their  clothing  is  usually  dirty,-  they  have  plenty 
of  garments  of  quite  reasonable  quality.  They  also  appear  to  have  an  ample 
sufficiency  of  food,  judging  by  the  amount  that  is  thrown  away. 

242.  The  chawls  of  the  worst  type  do  not,  it  would  appear,  constitute  more 
than  ten  per  cent,  of  the  whole,  although  many  of  the  remainder  are 
distinctly  insanitary.  In  the  better  class  of  labourers'  chawls,  especially  those 
built  by  the  Municipality  and  the  Improvement  T'rust,  conditions  are  of  course 
different.  There  is  more  space  between  the  buildings,  there  are  more  openings 
for  light  and  ventilation,  wider  passages,  and  a  more  liberal  provision  of 
windo\^s.  Sanitary'  and  water  arrangements  are  generally  suitable,  although 
not  in  all  cases  on  a  sufficient  scale.  But  it  is  very  doubtful  whether,  even 
■  under  Municipal  or  Improvement  Trust  management,  overcrowding  can 
be  prevented,  owing,  to  the  inveterate  habit  of  the  tenants  of  adding  to 
their  income  by  taking  in  lodgers.  The  verandahs,  in  which  the  members  of 
the  family  bathe  and  dress,  are  easily  overlooked  from  surrounding  buildings, 
and  to  secure  privacy  as  well  as  to  avoid  draughts  or  rain,  -the  inhabitants 
usually  enclose  them  with  matting  or  sacking.  It  has  .apparently  proved 
impossible  to  prevent  the  tenants  from  disposing  of  rubbish  by  throwing  it 
down  from  the  upper  floors.  This  practice,  in  spite  of  the  efforts  made  to  keep 
the  courtyards  clean,  leads  to  the  presence  of  a  large  number  of  flies  and  adds 
to  the  unpleasant  odour  which  seems  to  prevail  in  most  labourers'  chawls. 
We  are  of  opinion  that  the  single-storey  line  is,  as  a  type,  superior  to  the 
three-  or  four-storeyed  chawl,  and  have  no  doubt  that  the  ideal  to  be 
aimed  at  is    a  single-storey,  or    at  the  most  double-storey,  building    with 
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courtyards  or,  if  possible,  double-room  units ;  and  in  any  case  ample  spa6e 
round  the  buildings.  That  such  an  ideal  is  impossible  of  general  fulfilment  in 
the  congested  areas  of  the  south  and  centre  of  the  Island,  we  readily  admit. 
But  we  strongly  support  the  conclusion  reached  by  the  Bombay  Development 
Committee  in  1914,  that  the  north-east  of  Bombay  Island  and  the  south-east  of 
the  neighbouring  island  of  Salsette  should  be  accepted  as  the  main  future  site 
for  new  factories  and  for  the  industrial  settlements  required  by  them  and  by 
existing  industries. 

243.  The  distribution  of  existing  mills  on  the  island  of  Bombaiy  is  as  follows. 
There  are  comparatively  small  groups  of  mills  in  Colaba,  at  Sewri  and  Tardeo, 
with  ohe  or  two  mills  in  the  neighbourhood  of  Mahim.  But  by  far  the 
greater  number  of  the  mills  are  concentrated  between  "Worli  and  Chinchpokli. 
Some  outlying  mills,  and  one  or  two  even  in  the  more  congested  areas,  possess 
sufficiently  large  coi^pounds  to  permit  of  the  erection  of  workmen's  dwellings 
on  land  already  in  their  ownership,  or  can  find  land  at  a  reasonable  price  in 
their  immediate  vicinity.  But  even  so,  there  is  no  practicable  means  of 
securing  that  the  labourer  so  housed  will  work  for  the  mill  which  has  provided 
l)im  with  housing,  owing  to  the  immediate  proximity  of  other  mills,  the 
capriciousness  of  the  mill  labourer,  and  the  practice  of  recruiting  mill  hands 
through  the  semi-independent  agency  of  jobbers.  Striking  instances  of  this 
were  brought  to  our  notice  in  the  case  of  two  mills,  where  only  57  per  cent, 
of  persons  using  the  accommodation  provided  by  the  mills  worked  in  those  ' 
mills.  These  facts  will  be  found  important  in  fixing  the  responsibility  for  the 
housing  of  labour. 

2M.  The  Bombay  Improvement  Trust  is  the  body  TV'hich  at  present  dis- 
charges the  duty,  so  far  as  it  devolves  on  the  local  authorities,  of  providing 
accomniodation  for  the^poorer  classes.  In  the  course  of  effecting  improvements 
it  has  dishoused  about  72,000  persons,  of  whom  53,000  have  been  provided 
with  accommodation,  mainly  by  lessees  of  the  Trust.  The  Trust '  itself  has 
provided  4,630  rooms  in  permanent  and  953  rooms  in  semi-permanent  chawls. 
The  total  average  population  of  these  was  18,247..  The  rent  varies  from  Es.  3-4 
to  Es.  5  per  room.  The  average  capital  cost  of  lan^  and  buildings  per  adult 
housed  in  permanent  chawls  was  Rs.  286. 

The  Trust,  after  completing  the  programme  of  road  improvements  laid 
down  for  it  by  the  Bombay  Government  in  1909,  is,  it  is  stated  on  page  35  of  its 
annual  report  for  the  year  1915-16,  in  a  position  to  take  up  the  erection  of 
chawls  and  the  improvement  of  slum  property  in  new  schemes  of  an  unprofitable 
nature,  provided  that  the  aggregate  loss  on  such  schemes,  as  expressed  in  terms 
of  present  value,  does  not  exceed  Es.  122  lakhs. 

245.  We  had  before  us  the  following  schemes  : — 

(1)  The  Improvement  Trust  scheme,  which  offers  an  employer  the  option, 
on  payment  of  a  deposit  of  20  per  cent,  of  the  total  estimated  cost,  of  having 
land,  if  necessary,  acquired  and  buildings  erected  for  him  by  the  Trust,  on  its 
standard  plans.  The  buildings  are  then  made  over  to  the  employer  on  lease 
for  28  years,  the  annual  payments  being  fixed  at  a  sum  which,  together  with 
the  initial  deposit,  is  sufficient  to  pay  interest  and  sinking  fund  charges,  with 
the  result  that,  after  the  end  of  the  period,  the  building  becomes  the  property 
of  the  employer.  Though  this  experiment  was  started  in  1913,  only  one  mill 
has  so  far  availed  itself  of  the  scheme.  Under  pre-war  conditions  the  estimated 
cost  was  Es.  700  a  room.  Under  war  conditions,  this  figure  rose  to  E,s.  972  ; 
and  it  may  be  a  long  time  before  the  cost  of  building  in  Bombay  returns  to 


157 

normal  figures.  Taking  Es.  972  per  room  as  a  basis,  with  cost  of  manage- 
ment and  maintenance  and  6  per  cent,  on  capital  cost  to  cover  interest  and 
sinking  fund  charges,  the  rent  would  work  out  at  Es.  7  a  room.  This 
figure  should  he  reduced  by  the  amount  of  sinking  fund  charges,  which 
come  to  2^  per  cent.;  but  even  so,  the  resulting  rent  is  a  high  one,  and  will 
probably  be  paid  only  at  the  cost  of  overcrowding.  The  general  inability 
of  the  mill-owner  to  make  certain  of  his  buflding  being  occupied  by  his  own 
mill  hands  only,  and  the  high  cost  of  construction,  involving  high  rents, 
probably  account  for  the  fact  that  the  proposals  have  so  far  failed  to  prove 
attractive. 

The  .scheme  is,  in  our  opinion,  good  so  far  as  it  goes,  but  does  not  seem 
likely  to  afford  a  solution  of  the  problem  withoiit  other  measures  of  a.  wider 
scope,  which  we  shall  propose  below.  The  Improvement  Trust  scheme  might, 
we  think,  be  contmnedi  pari  passu  with  these. 

(2)  Another  proposal  was  put  forward  on  tbe  following  lines.  The  land 
should  be  acquired  at  the  cost  of  Government  in  suitable  areas  adjacent  to  the 
different  groups  of  mills.  The  buildings  should  be  erected  by  the  Improve- 
ment Trust,  and  should  acommodate  all  the  single  adults  and  (eventually)  two- 
thirds  of  the  families  employed.  The  buildings  for  the  former  class  should  be 
let  at  an  economic  rent  to  chawl-keepers,  under  the  joint  supervision  of  the 
Municipality  and  the  Improvement  Trust ;  the  others  to  the  families  direct,  the 
mill-owners  contributing  Re.  1  per  month  per  room  towards  the  rent.  Eecrea- 
tion  grounds,  soht)ols,  creches  and  dispensaries  should  be  erected  by  the  Muni- 
cipality in  the  neighbourhood  of  these  tenements. 

This  scheme  has  tbe  merits  of  recognising  the  responsibility  of  employers 
and  the  difficulty  of  inducing  operatives  to  pay  an  economic  rent  under  the 
conditions  now  existing,  in  Bombay.  But  the  basis  on  which  the  co-operation 
of  employers  is  to  be  obtained  seems  to  us  too  narrow  to  obtain  the  desired 
ends. 

246.  The  question  whether  employers  should  or  should  not  be  compelled  in-  The  case  £or  and 
dividually  to  house  their  own  labour  has  arisen  in  an  acute  form  in  Bombay ;  against  compul- 
and  we  have,  therefore,  entered  into  a  somewhat  prolonged  discussion  of  the  ^ion  to 
relevant  factors.  The  Bombay  Development  Committee  in  their  report  proposed  ^^^P^''^®'^* 
that '  mill-owners '  should  be  compelled  to  take  advantage  of  the  Improvement 
Trust  scheme,  though  their  assertion  of  the  principle  that  employes  should  be 
housed  close  to  the  factory  or  within  easy  reach  of  it,  would  make  it  appear 
that  they  contemplated  the  erection  of  the  undesirable  three-  and  four-storeyed 
chawls.  A.S  against  the  principle  of  individual  compulsion,  there  is,  first,  the 
fact  that,  so  far  as  we  have  been  able  to  discover,  in  no  country  have 
employers  been  compelled  by  law  to  house  their  labour.  In  reply  to  this 
it  is  urged  that  Indian  labour  is  weak  and  unorganised,  and  bad  housing  condi- 
tions in  a  tropical  country  are  more  harmful  than  in  temperate  climates.  But 
Indian  industrialists,  in  spite  of  the  large  profits  which  they  have  in  many 
cases  been  enabled  to  earn  under  war  conditions,  are  in  a  less  strong  position 
thantheir  western  competitors,  both  in  respect  of  accumulated  resources  and 
financial  facilities,  and  owing  to  the  lack  of  traditional  skill  among  their  opera- 
tives and  to  the  absence  of  a  competent  supervising  class.  To  impose  on 
individual  concerns  what  must  in  many  cases  be  a  heavy  financial  handicap,^ 
would  be  undesirable  and  unjust.  This  burden  would  fall  very  unevenly  on 
different  mills,  according  to  the  financial  position  of  each  concern  and  the  cost 
at  which  land  for  housing  would  be  available  in  each  case.  There  is  the  added 
objection  that,  in  Bombay  at  any  rate,  where  the  case  for  compulsion  is  the 
strongest,  it  would  be  impossible,  as   already  pointed  out,  for  employers,  if 
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compelled  to  assume  responsibility  for  bousing  tbeir  labour,  to  ensure, 
without  an  impracticable  degree  of  interference,  that  the  accommodation  so 
provided  is  used  only  by  their  own  employes.  It  would  be  manifestly  unjust 
to  employers  to  compel  them  to  build  houses  for  their  labour,  unless  that 
-  labour  was  equally  bound  to  occupy  them.  Again,  it  would  be  most  unfair 
to  limit  compulsion  solely  to  mill-owners,  while  not  enforcing  a  similar 
obligation  on  the  employers  of  oth?r  classes  of  labour,  and  a  difficulty  would 
be  found  in  applying"  it  to  smaller  employers,  or  in  deciding- where  the  line 
should  be  drawn.  Finally,  there  are  objections,  from  the  labourePs  own  point 
of  view,  to  the  creation  of  a  general  system  of  landlord-employers,  which 
would  tend  to  keep  labour  too  dependent  on  the  latter.  This  position  cannot 
always  be  avoided,  but  it  should  not  be  the  object  of  our  policy.  Though,  as 
we  have  stated,  we  are  opposed  to  the  principle  of  enforcing  responsibility  on 
employers  by  compelling  private  industrial  concerns  to  house  their  own 
labour,  we  fully  recognise  this  responsibility,  and  shall  propose  means  for 
•effecting  its  enforcement  collectively,  and  with  a  consequent  lightening  of 
the  burden  by  distributing  it  over  a  wide  basis. 

247.  We  have  recently  seen  proposals  of  the  Bihar  and  Orissa  Government 
for  compelling  coal-mine  owners  to  house  their  own  labour.  But  here  cir- 
cumstances are  very  difPerent.  The  population  of  a  coal  field  is  not  an  adminis- 
trative unit  like  that  of  a  large  city,  with  a  diversity  of  livelihoods  but  a 
common  interest  in  the  success  and  prosperity  of  all  of  them.  The  entire  income 
of  the  coal  fields  is  derived  from  the  coal  and,  therefore,  from  the  coal-raising 
concerns.  The  income-earning  power  and  prosperity  of  Bombay,  on  the 
other  hand,  are  by  no  means  entirely  dependent  on  industries.  The  Munici- 
pality of  Bombay  is  a  body  which  represei^;s,  and  can  reach  with  its  taxation 
all  classes  of  the  community ;  and  it  has  a  well-established  entity  of  its  own. 
Where,  as  in  the  coal  fields,  such  an  organisation  does  not  exist,  it  may  be 
necessary  to  throw  on  individual  owners  the  responsibility  for  housing  their 
labour,  a  responsibility  which,  owing  to  the  natural  conditions  of  mihing,  is 
usually  accepted  by  owners  in  actual  practice.  We  think,  therefore,  that 
proposals  regarding  a  coal  field  are  scarcely  a  precedent  for  the  imposition  on 
individual  employers  of  the  duty  of  compulsory  housing  in  a  big  city. 

Responsibility  248.  Before  putting  forward  our  suggestions  as  to  the  lines  on  which  the 

for  the  financii^  present  state  of  industrial  housing  may  be  improved  in  Bombay,  we  think  it 
o£  industrial  necessary,  in  view  of  the  suggestions  for  Government  assistance  that  have  been 
dwellings  in  >put  forward,  to  discuss  briefly  the  degree  of  responsibility  attaching  .to  the 
Bombay.  various  public  authorities,  that  may  conceivably  be  called  upon  to  contribute. 

We  would,  in  the  first  place,  point  out  that,  though  the  economic  area  which 
exports  through  Bombay  is  interested  in  having  a  good  market  for  its  va.^  pro- 
ducts, especially  cotton,  -and  in  the  existence  of  adequate  facilities  for  their 
transport  by  land  and  sea,  it  is  not  concerned  with  the  question  whether  the 
raw  product  is  manufactured  in  Bombay  city  or  elsewhere.  Indeed,  it  may  be 
argued  that,  from  this  point  of  view,  the  general  interest  of  the  area  concerned 
will  be  best  served  by  the  encouragement  of  the  existing  tendency  to  establish 
mills  in  various  localities  up  country,  such  as  Ahmedabad,  Sholapur,  and  Indore. 
On  the  other  hand,  the  city  of  Bombay  is  directly  interested  in  the  question  of 
housing  its  operatives.  We  consider,  therefore,  that  the  largest  share  in  the  cost 
must  necessarily  fall  on  the  city  of  Bombay,  as  represented  by  its  Municipality 
and  Improvement  Trust,  but  we  think  that  the  importance  of  Bombay,  both  as 
a  city  and  as  a  port,  warrants  some  measure  of  assistance  from  the  Local 
Government.  The  co-operation  of  employers  is  also  necessary,  and  we  shall 
indicate  below  the  manner  in  which  we  think  it  should  be  secured. 
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249.  In  framing  our  proposals  dealing  with  the  housing  question  in  Bom-  Recom- 
bay,  we  have  to  keep  in  mind  two  ■  points  of  view  ;  firstly,  the  avoidance  of  mendations 
future  congestion,  and  secondly,  the  amelioration  of  the  existing  state  of  affairs,  regarding  con- 
On  the  first  point,  we  generally  support  the  recommendation  of  the  Bombay  Sostion  in 
Development  Committee.     "We  consider  that  no  industrial  concerns  should  be  ^^^^^^  ^'*y' 
started  in  the  future,  except  in  the  north-east  of  the  island  of  Bombay  or  in 
south-eastern  Salsette,  without  the  sanction  of  the  Municipality,  which  should 

be  withheld  in  cases  where  the  location  of  the  proposed  industry  is  likely  to 
produce  congestion  or  is^^herwise  unsuitable  ;  and  that  an  adequate  scheme 
of  drainage  and  water  supply  should  be  put  in  hand  to  prepare  the  areas  set 
aside  for  development,  not  only  for  industries  but  for  industrial  housing. 
Any  industry  which  may  start  in  the  northern  area  will  probably  have  to  provide 
its  own  housing ;  and  the  requisite  powers,  including  the  power  to  determine 
whether  or  not  a  certain  class  of  industry  may  be  admitted  to  certain  sites, 
should  be  taken  by  the  local  authorities,  to  ensure  the  development 
of  the  settlement  on  proper  lines  and  to  prevent  the  formation  of  slums  or 
insanitary  btistis. 

250.  Bonvbay  is  peculiarly  unfortunate  in  having  the  main  workshops  of 
two  large  railways  situated  actually  in  the  city,  a  state  of  affairs  which  exists  in 
no  other  large  town  in  India,  and  certainly  should  not  be  allowed  to  continue 
in  Bombay  any  longer  than  can  be  helped,  or  be  repeated  elsewhere.  The  rail- 
way companies  should,  therefore,  be  induced,  as  much  in  their  own  interests  as 
in  those  oi  the  general  public  of  Bombay,  to  locate  their  new  shops,  the  building 
of  which  cannot  be  long  delayed,  at  a  reasonable  distance  from  the  city,  even 
further  afield  than  the  industrial  area  proposed,  above,  if  possible ;  and  should 
provide  housing  for  their  labour  in  situ.  No  railway.  Government  department, 
or  public  body  should  depend  for  the  housing  of  its  labour  on  notoriously 
congested  areas,  whether  in  Bombay  or  elsewhere.  Housing  of  a  suitable  type 
should  be  provided,  and,  where  practicable,  in  the  northern  industrial  area. 
Improved  means  of  communication,  including  the  electrification  of  suburban 
railways  and  the  extension  of  the  tramway  system,  will  in  any  case  be  required ; 
and  these  will  help  to  induce  an  increasing  proportion  of  the  working  population 
to  seek  accommodation  in  the  new  industrial  suburb. 

251.  With  regard  to  industries  already  located  in  the  city,  the  existing 
position  must  be  accepted  as  a  basis,  but  the  conditions  can  and  should  be  con- 
siderably improved.  A  definite  standard  for  industrial  dwellings  should  be  deter- 
mined, and  a  programme  of  building  worked  out  and  taken  up  at  the  expense 
of  the  local  authorities,  who  should  then  manage  the  buildings.  If  the 
existing  resources  of  these  bodies,  together  with  such  assistance  as  the  Local 
Government  may  be  able  to  spare,  are  not  sufficient  for  this  purpose,  then 
further  taxation  should  be  imposed  in  such  a  way  as  to  fall  mainly  on  the 
employers,  whose  co-operation  may  most  suitably  be  obtained  in  this  form. 
Due  account  should  be  taken  in  this  event  of  cases  where  employers  have  • 
already  made  adequate  arragements  for  the  housing  of  their  labour. 

We  recognise  that  the  outlay  involved  will  be  very  heavy ;  but  though  we 
think  it  inadvisable  to  attempt  any  estimate,  we  do  not  consider  that  the  cost 
will  reach  an  impossible  figure.  The  delay,  which  has  already  been  allowed  to 
occur,  has  greatly  increased  the  estimate  which  would  have  sufficed  a  few  years 
ao-o  and  it  seems  fairly  certain  that  further  hesitation  will  make  matters  a  great 
deal  worse.    For  every  reason,  therefore,  action  should  be  taken  at  once. 

81 
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General  Measures- 
Factory  hours,  252.  "We  have  received  evidence  in  one  or  two  provinces  on  the  subject  of 
factory  hours.     It  was  generally  agreed  that  mill  hands  loiter  away  much  of 
the  time  during  which  they  are  nominally  at  work,   one   or  two  prominent 
factory    owners  stating  that  the  operatives  did  not  actually  work  for  more 
than  8  hours  out  of  the  12  at  present  permitted  by  the  factory  law.     Some 
witnesses  said  that,  if  the  bx)urs  were  reduced,   workmen  would  still  waste  so 
much  time  as  seriously  to  reduce  the  present  rate  of  ppeduction.     Others  seemed 
to  favour  h  ten-hour  day,  but  were  afraid  that  it  would  lead,  temporarily  at 
any  rate,  to  some  reduction  of  output,  which  might  handicap  Indian    mills    as 
at^ainst  foreign    competitors.     The  present  factory  hours  were   laid   down  after 
prolonged  consideration   and  after  an  enquiiy  by  a  Commission,  appointed  for 
the  special  purpose  of  examining  the  conditions  under  which  factory  labour 
worked  and  of    devising  suitable  legislation.     We  are,  therefore,  hardly  in   a 
position  to  make  any  definite  recommendation  regarding  the  hours  of  employ- 
ment, a  question  which  requires   far  more  detailed  consideration  than  we  have 
been   able  to   give  to    it,  but  deserves,  we  think,  further    examination.     In 
other  countries  it  has  been  found  that  a  reduction  of  the  number  of  hours  spent 
inside  the  factory  has  been  possible,  consistently  with  the  emj)loyment  of  the 
machinery  for  a  longer  time  by   means  of  the  shift  system,   and  that  shorter 
factory  hours  have  exercised  an  iinportanf  effect  in  the  direction  of  improving 
the  standard  of  living  of  factory  hands,  and  have  helped  in  diminishing  the 
congestion  of  labourers'  dwellings,  by  giving  time  for  employes  to  come  in  from 
areas  situated  at  a  little   distance  from   their  work.     But  further  enquiry  is 
necessary  to  ascertain  how  far  such   measures   are  possible  in     India  ;   and  we 
recognise  that,  in  any  case,  until"  the  workers  have  learned  how  to  use  a  longer 
period   of  leisure  more    advantageously,    such   a  concession   may  not    be  an 
unmixed  benefit. 

Improvement  of  253.  We  desire  to  draw  special  attention  to  a  note  (Appendix  L)  prepared 
public  health,  by  the  Sanitary  Commissioner  with  the  Government  of  India  on  the  effect  which 
the  improvement  of  public  health  may  have  on  industrial  development.  He  has, 
in  our  opinion,  given  good  reasons  for  a  belief  that,  with  a  proper  organisation 
for  the  care  of  public  health,  the  efficiency  of  our  labour  force,  especially  in  the 
case  of  organised  industries,  could  be  definitely  and  substantially  increased.  His 
note,  we  think,  also  gives  ground  for  belief  that  the  conditions  under  which 
industrial  labour  lives  in  India  can  be  made  far  more  healthy  and,  therefore, 
more  attractive.  The  fact  that  we  received  so  little  direct  evidence  on  this 
important  subject  is  a  striking  testimony  to, the  general  ignorance  of  the  serious 
effect  which  various  forms  of  preventible  disease  exert  on  the  efficiency  of 
Indian  labour.  The  question  of  public  health  is,  we  fully  recognise,  one  on 
which  much  can  be  said  from  a  far  wider  point  of  view  than  from  the  purely 
economic  aspect  in  which  we  are  now  regarding  it.  But  we  think  that  the 
presentment  of  the  case  for  action  will  be  not  the  less  forcible,  if  we  confine 
.  ourselves  to  the  severely  practical  problem  of  the  loss  from  preventible  disease 
to  employers  and  employed. 

It  is  clear  that  the  improvement  of  the  health  of  industrial  workers 
cannot  be  discussed  separately  from  the  question  of  public  health  generally,  if 
only  for  the-  reason  that  a  large  proportion  of  Indian  industrial  labour  moves 
periodically  from  village  to  city  andJaack  again.  The  Sanitary  Commissioner's 
note  indicates  clearly  the  lines  on  whicli  the  requisite  organisation  for  the 
care  of  public  health  must  be  formed.  The  existing  evils  are  widespread 
and  can  only  be  dealt  with  by  an  equally  widespread  organisation.    Into  the 
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details  of  such  a" scheme  we  cannot  enter  in  this  report;  we  have  made  certain 
specific  suggestions  to  meet  individual  defects;  but  we  feel  it  necessary  to 
point  out  here  that  we  believe  the  effect  of  preventible  disease  on  industrial 
labour  to  be  very  great,  while  the  establishment  of  a  satisfactory  organisation 
to  combat  it  is  bound  to  have  appreciable  results,  and  may  lead  to  benefits 
beyond  anything  which  we  can  at  present  estimate. 

254  Measures  for  the  welfare  of  operatives  in  India  fall  under  the  heads  of  General  wellare 
co-oj)eration,  the  provision  of  open  spaces  and  other  facilities  for  recreation,  work. 
medical  attendance,  and  instruction  by  various  methods  and  in  various  subjects. 
Steps  in  these  directions  are  being , taken  by  Government  departments,  by  the 
more  enlightened  mill-owners,  and  by  private  associations  like  the  Servants 
of   India  Society  and  the  Social  Service  League.  •  The  necessity  of  providing 
open  spaces  for  recreation  is  generally  recognised  ;  medical  facilities,  when  on 
the  right  lines,  are  freely  resorted  to  by  the  labouring  classes,    and  we  would 
emphasise  the    urgency  for  a  further  extension  of  these.   Co-operative   work 
among  labourers  and  especially  among  mill  hands  presents  serious  difficulties 
owing  to  the  fluctuating  nature  of  the  population  and  to  the  lack  of  a  common 
interest.    But  their  indebtedness  and  the  extent  to  which  they  are  exploited 
by  the  shop-keepers  from  whom  they  buy  their  daily  supplies  furnish  a  very 
strong  case  for  a  special  effort.     Employers  may  give  most  valuable  aid  in  all 
these  directions  ;   and,  in  particular,  by  starting  benefit  and  provident  funds 
and  by  the  provision  of  compensation  for  injuries,  etc.,  received  by  their  em- 
ployes,   a  measure  which,    though    already   taken  by  a    few  public-spirited 
industrialists,  should  be  much  more   generally  followed.    The   encouragement 
of  sports  and  athletics  will  improve  the  health  of  operatives  and  increase  their 
interest  in  life.     Tinally,  there  are  many  subjects  on  which  the  urban  working 
classes  require  instruction.    The  rules  of  health,  diet,   and  sanitation  ;   the   care 
of  children  ;   the   evils  of  intemperance ;  all  these  are   matters  which  require 
to  be  constantly  pressed  on  the  attention  of  operatives.     The  latter   question  is> 
in  particular,   one  that  affects  the  standard  of  comfort  and  the  efficiency  of 
labour  very  deeply,  and  we  feel  it  necessary  to  point  out  the  temptations  that  the 
existing  facilities  for  liquor  drinking  put  in  the  way  of  the  workmen,   and 
the  necessity    of  removing    the  liquor  shops  as  far  as    possible  from  the 
neighbourhood  of  mills  and  factories,  and  of  providing  alternative  attractions 
in  the  form  of  places  for  the  sale  of  temperance  beverages.    Libraries  and  read- 
ing rooms  will  afford  means  of  instruction,  as  well  as  of  amusement,  and  the 
same  may  be  said  of  cinema   displays.     Street  or  indoor  lecturing  is  also  often  a 
useful  method  of  imparting  knowledge  or    awakening  interest.    Employers 
might  give  occasional  opportunities  for  moral  and  religious  instruction,  especially 
where  they  have  provided  accommodation  for  workers  in  large  settlements.     It 
must  be  recognised,  however,  that  official  organisations,  as  at  present  consti- 
tuted,  are  ill  suited  for  work  of  this  sort,  an4  nothing  really  substantial  or 
satisfactory  can  be  accomplished   without  the  disinterested  labours  of  private 
individuals  and  associations,  which,  with  one  or  two  brilliant  exceptions,   have, 
so  far,  been  sadly  lacking.     Government  and  local  bodies  as  well  as  employers, 
however,  can   and  should   assist    such  efforts,  both   financially  and  in  other 
ways ;   but  the  direct  participation  of  officia]   agency  in  social  welfare  work 
must  wait  until  the  civic  sense  has   become  more  fully  developed,  and    we 
therefore  think  it  out  of  the  place  to  make  definite  suggestions. 
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'CHAPTER  XVII. 

COTTAGE  INDUSTRIES. 

255.  One  of  the  most  striking  features  of  Indian  industrial  life  is  the  Present  position 
vitality  of  the  old  domestic  industries,  and  in  a  previous  chapter  we  have  briefly  p*  cottage 
indicated  the  reasons  for  their  survival  in  the  face  of  factory  competition,  both 
Indian  and  foreign.  The  instances  to  the  contrary,  however,  are  instructive. 
The  spinning  of  cotton  by  hand  has  entirely  disappeared.  In  the  towns,  the 
work  ot  paddy  pounding,  wheat  grinding  and  other  laborious  home  industries  is 
being  more  and  more  performed  by  poWer-tdriven  mills,  and  for  social  and 
economic  reasons  no  one  will  regret  the  change.  The  relief  of  women  from 
these  household  burdens  is  a  step  in  advance,  and  leaves  them  leisure 
which  they  may  in  the  future  devote  either  to  more  cultured  domestic  occupa- 
tions or  to  more  productive  work.  The  part  played  by  women  in  cottage 
industries  in  India  includes  only  the  less  skilled  operations,  except  in  Assam  and 
Burma ;  in  these  provinces  they  carry  on  the  whole  business  of  weaving,  and 
in  Burma  they  also  take  an  important  share  in  other  skilled  manufactures. 

Apart  from  the  beneficent  changes  brought  about  by  the  cotton  mill,  the 
rice  mill  and  the  flour  mill,  modern  industrial  enterprise  has  left  India  in 
substantial  possession  of  its  cottage  industries.  The  imports  from  abroad  and  the 
products  of  Indian  factories  have  been  absorbed  by  the  largely  increased  demands 
of  the  country.  Nevertheless,  it  must  be  admitted  that  the  condition  of  village 
artisans  is  far  from  satisfactory  and  that  they  are,  in  earning  capacity  at  any 
rate,  in  an  inferior  position  to  the  employes  in  organised  factories.  It  must 
be  assumed  that  cottage  industries  have  survived  because  they  are  so  far 
adapted  to  their  environment.  The  artisans  produce  commodities  which  are  in 
demand  and  so  far  have  not  been  displaced  by  factory-made  goods,  and  they 
work  under  conditions  which  they  prefer  to  factory  life.  It  must  not  be 
imagined,  however,  that  the  artisan  of  to-day  is  wholly  uninfluenced  by  the 
industrial  changes  of  the  past  century.  His  methods  remain  the  same,  but  in 
some  instances  he  works  with  superior  raw  materials  and  in  others  with  better 
tools.  The  weaver  has  taken  to  mill  yarn,  the  dyer  to  synthetic  dyes,  the  brass 
and  copper  smith  to  sheet  metal,  the  blacksmith  to  iron  rolled  in  convenient 
sections,  in  each  case  with  advantage  to  himself  from  the  lessened  cost  of 
production,  which  has  greatly  extended  his  market.  In  some  districts  in  lower 
Bengal,  the  weavers  use  the  fly-shuttle  slay  extensively ;  and  they  have 
recently  adopted  it  in  large  numbers  in  the  coast  districts  of  the  Madras 
Presidency,  while  it  is  also  gradually  coming  into  use  elsewhere.  The  tailors 
invariably  employ  sewing  machines,  and  town  artisans  readily  take  to  improved 
tools  of  European  or  American  manufacture. 

A  general  review  of  the  evidence  tendered  to  us,  supplemented  by  numerous 
inspections  in  the  towns  and  villages  that  we  have  visited,  confirms  us  in  the 
conclusion  that  cottage  industries  are  a  very  important  feature  in  the  industrial ' 
life  of  India ;  that  they  are  by  no  means  so  primitive  as  they  are  usually 
depicted ;  and  that  there  is  no  real  ground  for  belief  that  they  are  generally  in 
a  decadent  condition.  We  have  been  unable  to  obtain  accurate  statistics 
reo-arding  the  actual  number  of  workers  in  the  various  cottage  industries,  but 
in  every  town  they  still  form  a  large  percentage  of  the  population,  and  they  are 
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to  be  found  in  almost  every  village,  so  that  their  numbers  are  still  vastly  largei* 
than  those  of  the  operatives  employed  in  organised  industries. 

Hand-loom  256.  Of  these  cottage  industries,  the  most  important  is  hand-loom  weaving. 

weaving.  j^  jg  believed  that  between  two  and  three  million  hand  looms  are  at  work  in 

India,  and  their  annual  gross  earnings  must  amount  to  something  like  fifty 
crores  of  rupees.  Hand  spinning  has  entirely  died  out ;  accurate  statistics  are 
available  for  the  production  of  yarn,  the  output  .of  cloth  in  Indian  mills  and 
weaving  sheds,  and  the  imports  of  yarn  into  India ;  and  it  ijs  thus  possible  to 
ascertain  how  much  yarn  is  absorbed  in  the  hand-loom  industry.  Calculations 
have  been  made  which  show  considerable  fluctuations  from  year  to  year,  but,  on 
the  whole,  a  tendency  to  an  increased  rather  than  to  a  diminished  consumption. 
There  is  some  reason  to  believe  that  weaving  from  coarse  yarn  is  declining, 
while  the  medium  and  fine  weavers  are  chiefly  responsible  for  the  increase. 

The  subject  has  been  dealt  with  in  a  separate  note  (Appendix  1),  based  on 
the  census  figures  and  the  returns  of  production  and  of  sea-borne  trade.  In 
connection  with  this  note,  we  desire  to  draw  attention  to  the  jinsatisfactory 
means  provided  by  the  ordinary  census  for  the  collection  of  useful  ocoupationaf 
statistics,  and  to  suggest  the  adoption  of  special  enquiries  for  this  object,  which 
is  at  least  as  important  as  the  ethnological  discussions  that  have  hitherto 
figured  so  largely  in  census  reports. 

Metal  working.  257.  Next  to  hand-loom  weaving,  metal  working  is  the   most  important 

cottage  industry  ;  but  there  are  no  means  of  ascertaining  accurately  the  numbers 
employed.  The  goldsmiths  are  flourishing ;  the  brass  and  copper  workers  have 
undoubtedly  felt  the  competition  of  imported  enamelled  iron  ware,  glass  and 
crockery ;  but  the  greater  purchasing  powers  of  the  people  have  enabled  them 
to  absorb  these  domestic  novelties  and  to  substitute  brass  and  copper  vessels  for 
village  potteryv 

Sericulture  and  258.  Sericulture  based  on  the  mulberry  tree  or  shrub  is  an  important  cottage 

silk  weaving.  industry  in  certain  districts  of  Bengal  and  in  Mysore.  It  also  flourishes  under 
State  control  in  Kashmir  and  Jammu.  Other  forms  of  sericulture,  dependent 
on  the  eri,  tasar  and  muga  silkworms,  are  widespread  in  Assam,  Chota  Nagpur 
and  parts  of  the  Central  Provinces.  Mr.  H.  Maxwell  Lefroy  has  submitted  to 
the  Government  of  India  a  very  detailed  report  on  the  silk  industry,  which  we 
discuss  in  Appendix  G.  Disease  among  the  worms  seems  to  be  the  silk 
grower's  principal  difl&culty.  The  indigenous  methods  of  silk  reeling  are  crude, 
and  there  is  a  case  for  the  establishment  of  central  factories  to  deal  with  cocoons. 
Indian  silk  weavers  largely  use  imported  silk,  while  the  Indian  silk  is  exported  • 
from  the  country  for  the  manufacture  of  velvets  and  silk  hats.  The  local  silk 
is  full  of  knots  and  loose  ends,  and  is  of  very  unequa,l  strength.  Consequently, 
it  gives  the  weaver  much  trouble  to  prepare  it  for  the  loom,  and  he  prefers  the 
more  even  re-reeled  silk  imported  from  China. 

Dyeing.  259.  The  indigenous  dye  industry  has  felt  probably  more  than  any  other 

the  efPects  of  modern  technical  progress.  When  colouring  matter  was  derived 
chiefly  from  vegetable  sources,  the  processes  were  lengthy  and  laborious  and  the' . 
results  uncertain ;  the  use  of  imported  synthetic  dyes  greatly  shortened  and 
simplified  the  operation  and  gave  more  certain  results,  thus  enormously  reducing 
the  cost.  iMany  dyers  bad,  perforce,  to  seek  other  means  of  livelihood,  and 
.the  attempts  made  since  the  war  to  replace  the  synthetic  dyes  have  established 
the  fact  that  vegetable  dye  stuffs  are,  and  always  must  be,  incapable  of  meeting 
the  demands  of  the  industry  on  its  present  scale,  both  as  to  quality  and 
quantity.    Further,  the  change  in  taste  brought  about  by  the  brighter  syiithetiic 
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dyes  renders  it  difficult  to  find  a  market  for  the  thinner  and  duller,  though 
perhaps  more  pleasing,  colours  of  vegetable  i)rigin. 

260.  The  cottage  industries  of  India  are  many ;  some  of  them  are  peculiar  Suggested 
to  the  country  ;  but  the  great  majority  are  to  be  found  in  some  form  or  o^'^^r '®^®^®®  °' 
all  over  the  world.  It  is  needless  to  emphasise  the  artisans'  conservatism,  lack  present  position, 
of  ambition  and  present  inability  to  appreciate  a  higher  standard  of  living. 
They  are  very  ignorant,  and  obviously  the  first  step  towards  their  improvement 
is  to  educate  them.  In  most  cottage  industries  the  children  can  be  employed  at 
an  early  age,  and  it  often  falls  to  the  woman  to  take  a  full  share  of  the  work. 
The  care  of  children  is,  therefore,  apt  to  be  neglected,  and  they  are  put  to  work 
much  too  soon  with  the  view  of  adding  to  the  family  earniiigs.  Every  gradation 
of  skill  and  craftsmanship  is  found  in  these  cottage  industries,  and,  where  a 
higher  standard  of  comfort  exists,  the  necessity  for  some  education  is  recognised. 
Various  efforts  have  been  made  to  improve  the  condition  of  the  artisans,  but 
they  have  been  feebly  conceived  and  ill  carried  out.  The  Mission  industrial 
schools  deal  almost  entirely  with  Christians,  and  those  started  by  District  Boards, 
Municipalities  or  private  agencies  hardly  show  that  the  very  diflScult  problem 
has  been  seriously  considered.  Pupils,  are  attracted  by  scholarships;  the 
training  is  generally  no  better  than  could  be  obtained  in  the  bazaar,  and  the 
bulk  of  the  pupils  belong  to  miscellaneous  castes  and  certainly  are  not  children 
of  artisans. 

Our  enquiries  force  us  .to  the  conclusion  that  the  crying  need  of  industrial 
India  at  the  present  time  is  the  provision  of  much  greater  facilities  for  the 
education  of  the  artisan  population.  Apart  from  such  general  measures  as 
Government  may  find  it  possible  to  introduce  in  the  near  future,  we  have 
recommended  the  establishment  of  an  efficient  system  of  industrial  education 
in  special  industrial  schools  under  the  control  of  Departments  of  Industries. 

In  modern  industrial  countries,  such  as  Great  Britain,  the  old  system  of 
apprenticeship  to  master  workmen  has  almost  died  out ;  but  its  decay  occurred 
long  after  the  practical  extinction  of  cottage  industries,  and  it  was  replaced  by  a 
widely  extended  system  of  evening  classes  in  polytechnic  and  municipal 
technical  schools.  The  conditions  here  are  altogether  different.  The  industrial 
school  in  India  has  achieved  little  in  the  past,  yet  it  seems  capable  of  being 
rendered  an  efficient  means  of  educating  the  workers  in  cottage  industries  in 
the  future.  But  no  matter  what  steps  are  taken  to  improve  the  instruction 
given  in  the  schools,  the  results  will  be  negligible,  unless  the  jaupils  can  be 
induced  to  go  through  the  whole  course,  so  that  their  training  is  complete  when 
they  leave.  The  cheapness  of  living  in  India  is  a  powerful  weapon  in  inter- 
national competition ;  but  it  is  of  little  avail  if  the  labour  is  inefllcient  and 
unorganised.  There  is  no  likelihood  of  cottage  industries  becoming  extinct ;  but 
improvement  in  the  condition  of  the  workers  is  not  probable,  unless  better  tools 
and  plant  are  employed  and  an  intelligent  subdivision  of  industrial  processes 
introduced.  There  is  a  tendency,  which  will  probably  be  accentuated,  to 
organise  small  factories,  and  this  should  be  encouraged.  Such  a  result  is, 
however,  more  likely  to  arise  from  individual  capitalist  effort  than  from  any- 
thing like  co-operation  among  the  artisans. 

261.  The  fact  that  the  individual  artisan   can  make  a  living  under  the  Training  o! 
-  cottage  system  has  attracted  the  attention  of  the  educated  classes  in  recent  years,  master 
They  have  observed  that  there  was  room  for  great  improvements  in  methods  workmen, 
and  scope  for  the  employment  of  capital.    Accordingly,  numerous  attempts 
have  been  made  to  start  small  factories,  into  which  it  was  intended  that  the 
artisans  should  be  drawn.     In  only  a  few  cases  has  success  been  achieved,  and 
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then,  as  a  ru^le,  by  men  who  had  acquired  a  practical  working  knowledge  of  the 
trade  in  question;  but  this  fact  is  sufficient  encouragement  to  warrant  further 
efforts  in  this  direction.    In  each  industrial  school  provision  should,  therefore,  be 
made  for  the  instruction  of  a  small  number  of  pupils  of  a  higher  class  with  better 
educational  attainments  and  with  prospects  of  being  able  to  command  sufficient 
capital  to  start  eventually  in  the  trade  themselves.    In  the  case  of  weaving, 
something  in  this  direction  is  being  done  at  the  Government  Weaving  Institute 
at  Serampore,  where  a  considerable  number  of  fairly  well  educated  young  men 
are  undergoing  a  course  of  instruction,  which  is  intended  to  fit  them  ultimately 
to  become  master  weavers.     The  scheme,  however,  fails  to  produce  satisfactory 
results,  owing  to  the  absence  of  opportunities  to  acquire  practical  experience 
in  the  control  of  workmen  and  in  the  management  of  a  commercial  business. 
There  are  no  hand-loom  factories  or  village  associations,  in  which  such  training 
might  be  obtained,   and   it  is  necessary  to  arrange   for  a   few  small   under- 
takings on  these  lines,   if  possible  under  private  control,  with  assistance  from 
Government  in  whatever  form  proves  most  suitable,  to  serve  as    demonstra- 
tions of  work  under  commercial  methods.     Failing  private  enterprise,  a  purely 
commercial  section  should  be  attached  to  the  larger  weaving  schools,  with  the 
avowed  object  of  supplying  the  training,  other  than  purely  technical,  which 
a  master  weaver  must  possess  before  he  can  hope  to    start  in  business  for 
himself. 

We  have  dealt  specially  with  weaving  because  of  its  intrinsic  importance. 
As  we  have  pointed  out  in  Chapter  X,  however,  there  are  essential  differences 
between  weaving  and  crafts  such  as,  for  instance,  metal  working  and 
carpentry.  For  these,  instruction  is  needed  rather  than  commercial  organi- 
sations or  the  training  of  master  craftsmen. 

Financial  assist-  262.  We  think  that  attention  should  also  be  concentrated  on  helping  the 

ance  to  cottage    iudividual  workman  to  escape  from  the  clutches  of  the  '  money-lender  and  to 
workers.  obtain  credit  on  easy  terms.    We  make  certain   suggestions  to  this  end  in  the 

following  chapter,  but,  in  cases  which  cannot  be  reached  by  the  organisation 
for  co-operative  credit,  Directors  of  Industries  may  well  be  empowered  to  grant 
small  loans  and  to  supply  tools  and  plant  oh  the  hire-purchase  system.  The 
difficulties  experienced  in  dealing  with  this  class  of  worker  are  well  known,  and 
the  power  to  grant  such  loans  must  be  exercised  cautiously ;  but,  while  the 
terms  on  which  they  are  to  be  recovered  should  be  easy,  the  margin 
between  the  cost  of  providing  the  money  and  the  rate  at  which  it  is  ,  lent 
should  be  sufficient  to  render  the .  business  profitable,  as  the  ultimate  aim 
should  be  to  hand  over  such  transactions  to  co-operative  societies  or  other 
agencies. 

Artistic  263.  In  fornier  times  the  art  crafts  of  India  reached  a  high  degree  of  per- 

industries.  fection  under  the  patronage  of  the  rulers  of  the  country.     As  cottage  industries, 

these  arts  and  crafts  are  still  carried  on, .  ajid  the  skill  and  tradition  of  each  are 
handed  down  from  generation  to  generation.  But  the  disappearance  of  the 
personal  relations  between  worker  and  patron  has  had  a  disastrous  effect.  It  has 
depxived  the  former  of  his  main  incentive  to  excel,  and  has  placeS  him  entirely 
in  the  hands  of  the  dealer,  who  does  not  require  articles  which  appeal  to 
cultured  taste,  but  merely  such  as  will  find  a  ready  sale.  There  are  schools  of 
art  in  Calcutta,  Bombay,  Madras,  Luck  now  and  Lahore,  but  the  effect  of 
these  on  the  workers  is  limited.  The  Victoria  Jubilee  Technical  Institute  in 
Madras,  with  funds  contributed  partly  by  the  public  and  partly  by  Government, 
has  a  show  room  devoted  to  the  display  of  the  arts  and  crafts  of  the  Presidency. 
Most  of  the  articles  are  purchased  from  the  people  who  made  them,  and  they 
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are  all  for  sale.  Only  approved  exhibits  are  accepted,  and,  as  quality  rather 
than  cheapness  is  the  aim,  the  Institute  is  gradually  inducing  the  craftsmen  to 
return  to  the  higher  standard  of  work  formerly  in  vogue,  but  no  longer  possible 
if  their  only  means  of  disposing  of  their  productions  is  to  sell  them  to  the  art 
curio  dealer,  who  purchases  them  by  the  dozen  at  the  lowest  rate  he  can  get 
the  workers  to  accept.  We  saw  a  similar  institute  at  Bangalore,  and  the 
Director  of  Industries  in  the  United  Provinces  has  opened  a  sale  room  in 
Oawnpore  on  somewhat  the  same  lines,  though  this  latter  institution  is  not 
confined  to  the  sale  of  artistic  productions.  These  dep6ts  offer  promising 
prospects,  but  their  weak  point  at  present  is  their  lack  of  a  sufficiently  aggressive 
policy.  There  is  no  one  to  instruct  the  craftsman,  to  criticise  his  work  and  to 
supply  him  with  new  ideas  and  designs.  The  men  remain  isolated  in  their 
villages  ;  and,,  though  there  is  a  permanent  display  of  their  productions,  there  is 
no  attempt,  except  in  Rangoon,  where  there  is,  however,  no  school  of  art,  and 
in  Lahore,  to  hold  periodical  exhibitions,  where  craftsmen  may  be  brought 
^  together  to  compare  their  work  with  that  of  others.  Most  important  of  all, 
the  business  side  is  neglected,  and  the  depfits  depend  almost  entirely  upon  casual 
visitors  for  the  disposal  of  their  exhibits.  No  use  is  made  of  the  ordinary 
business  methods  by  which  sales  are  effected.  There  is  practically  no 
advertising,  and  no  attempt  is  made  to  place  the  art  production  of  the  country  on 
foreign  markets.  A  bolder  policy  and  more  vigorous  management  should  be 
adopted,  and  the  show  rooms  and  dep6ts  should  be  more  closely  associated  with 
the  provincial  art  officers,  whose  influence  over  the.  craftsmen  will  be  greatly 
strengthened,  when  the  latter  find  that  there  is  a  ready  sale  for  work  produced 
under  expert  artistic  supervision.  We  have  given  reasons  in  our  remarks  on 
the  cottage  industries  of  Burma  (Chapter  if),  which  seem  to  show  that  the 
field  for  action  is  specially  promising  in  that  province. 

264.  An  essential  feature,  in  fact,  of  any   attempt  to   develope   cottage  The  provision  of 
industries  in  India  must  bo  the  opening  up  of   new  markets  for  the  goods  markets  for 
produced.     Many  of  these  industries  have  survived  because  of  their  ability  to  P™*"^*^  of 
satisfy  the  strongly  marked  local  demands  for   special  designs.     But  where  inflngtries. 
productions  go  far  afield,  it  is  through  the  agency  of  middlemen  and  merchants, 
who,  however,  have  so  far  shown  little  enterprise  or  originality  in  the  necessary 
directions  which  we  have   indicated  above.     We   need  only  mention  the  _^  toy. 
industry  of  Germany,  the  straw-plaiting  work  of  Luton,  and  the  many  cottage 
industries  of  Japan,  as  examples  of  what   can  be   done  when   enterprise  and 
organisation  take  in  hand  the  marketing  of  goods.    This  really  pressing  problem 
confronts  any  one  who  would  try  to  put  the  cottage  industries  of   India   on  a 
better  footing.     Where   a  greater   demand  for  their  products  has  been  created, 
the  artisans  have  almost  invariably  sought  on  their  own  initiative   to  improve 
their  means  of  production,  but  it  requires  capital  to  establish  new  markets,  and 
in  a  subsequent  chapter  we   make   specific   suggestions  for  ,  dealing    with  this 
prc|J)lem.. 

Not  a  little  of  the  industrial  success  of  modern  Japan  is  due  to  the  attention 
'that  has  been  paid,  not  only  to  the  education  and  technical  training  of  cottage 
workers,  but  to  the  building  up  of  business  organisations,  which  take  over  the 
products,  of  their  industry_and  dispose  of  them  all  over  the  world:  The  little 
that  has  been  done  in  India  in  this  direction  is  full  of  promise ;  but  it  is  almost 
entirely  for  internal  trade.  Prom  the  great  centres  of  indigenous  weaving  and 
metal  work,  goods  are  sent  far  and  wide;  but  usually  only  throughout  India. 
The  staple  products-of  Benares, '  Aligarh,  Moradabad  and  Madura,  to  mention 
hut  a  few  of  the  larger  towns  where  these  industries  flourish,  are  found  in  most 
Darts  of  the  country,   but  little  or   no   attempt  is  made  to  cater  for  foreign 
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markets.  The  nature  of  their  demand,  actual  or  potential,  is  unknown,  and 
there  is  no  one  to  direct  attention  to  their  possibilities.  It  is  true  that  in  the 
south  of  India  there  is  a  considerable  export  trade  in  what  are  known  as  Madras 
handkerchiefs  and  Singapore  lungis,  both  products  of  haiid-loom  weaving 
and  both  specialities  which  find  no  sale  in  India.  But  Indian  merchants  have 
undoubtedly  neglected  the  potentialities  of  cottage  industries,  and  have  done 
nothing  to  encourage  the  workers  to  produce  goods  of  a  class  which  would  find 
a  ready  market  outside  the  country.  The  Swadeshi  Stores  in  Bombay  are  a 
good  example  of  an  active  and  successful  agency  for  the  internal  distribution  of 
the  manufactures  of  cottage  and  other  Indian  industries,  and  they  have  been 
evidently  of  great  assistance  to  a  number  of  cottage  industries,  by  making 
known  to  dwellers  in  lasge  cities  like  Bombay  and  Poona  what  other  parts  of 
the  country  are  producing.  If  the  Departments  of  Industries  work  in  co- 
operation with  a  business  institution  of  this  sort,  they  will  find  it  a  ready 
means  of  introducing  the  products  of  both  existing  and  improved  cottage 
industries  to  extensive  markets,  while  it  will  in  turn  derive  benefit  from  the " 
information  which  the  Departments  can  place  at  its  disposal. 
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CHAPTER  XVIII. 

CO-OPERATION  FOR  SMALL  AND  COTTAGE  INDUSTRIES. 

265.  Certain  difficulties   besetting   cottage   industries   resemble  problems  Present  position 

which,   in  the    case    of  agriculture,  are  being  solved  gradually  by  co-operation.  °'  co-operative 

Co-operative  bodies  for  the  distribution  of  seed  have  had  a  strikina;  success  on  a  ®*^*"*  ^*^  _ 

,iiiT  ••PI  regara  to  cottage 

very  extended   scale,     in   some   cases,    societies   for   the   sale  of  agricultural  industries. 

products,  such  as  the"^wr-selling  societies  in  the  Deccan,  have  also  done  well. 
One  or  two  have  been  started  to  work  cane-crushing  and  gur-vnaking  plant  in 
Mysore,  and  in  several  provinces  others  have  taken  up  tl^e  sale  of  agricultural 
implements.  In  the  field  of  industrial  co-operation,  credit  societies  seem  to 
have  attained  the  largest  degree  of  success,  especially  among  small  urban  artisans 
who  live  ?ind  work  in  communities,  and  in  .  particular  among  weavers.  The 
funds  advanced  are  mainly  used  for  the  purchase  of  raw  materials  and  imple- 
ments, or  to  finance  the  sale  of  finished  products.  In  addition  to  these,  there 
are  also  a  few  societies  which  deal  solely  with  production  or  distribution  or  a 
combination  of  these.  The  scale  on  which  co-operative  credit  societies  are  at 
present  working  is  very  small,  when  compared  with  the  vast  field  for  their 
services  offered  by  the  millions  of  small  agriculturists  and  village  artisans  in 
India ;  but  they  have  been  at  work  sufficiently  long  to  enable  certain  conclu- 
sions to  be  drawn  regarding  their  possibilities. 

Th(5  following  principles  seem  to  be  of  general  application  in  the  case  of 
all  co-operative  bodies,  agricultural  or  industrial,  that  deal  with  purchase* 
production  or  distribution. 

266.  In  the  first  place,  before  any  such  movement  can  be  organised,  the 
ground  must  usually  be  prepared  by  the  educative  influence  of  co-operative 
credit,  the  simplest  and  most  readily  accepted  form  of  co-operation  in  this 
country.  In  the  next  place,  the  central  banks,  the  secondary  co-operative 
bodies  which  are  the  main  financing  agents,  look  with  considerable  and  quite 
justifiable  doubt,  on  societies  of  a  new  type,  until, their  soundness  has  been 
thoroughly  established  by  success,  and,  not  least  so,  on  industrial  societies  the 
members  of  which  cannot  offer  landed  security.  Again,  in  ma,ny  cases, 
esj[.ecially  in  those  which  require  some  degree  of  technical  skill  or  knowledge  on 
the  part  of  the  agents  employed,  or  need  a  more  widespread  organisation  than  a 
single  credit  society  can  offer,  it  is  better  to  work  through  co-operative  bodies 
founded  ad  hoc,  or  unions,  as  they  are  often  called,  than  to  entangle  ordinary 

primary  societies  in  responsibility  for  work  which  is  not  understood  sufficiently  ' 

by  many  of  their  members  and  makes  too  large  a  demand  on  the  capacity  of  the 
societies.  It  would,  for  instance,  be  undesirable  to  saddle  a  small  credit  society, 
'  of  which  perhaps  only  half  of  the  members  grow  cane,  with  the  task  of  financing 
and  looking  after  a  cane-crushing  and  ^Mf -making  plant.  Mutual  acquaintance 
and  trust  are  necessary  assets  in  the  case  of  a  primary  credit  society ;  but  a 
primary  weavers'  society  -small  enough  to  fulfil  these  conditions  would  not,  in 
most  cases,  be  strong  enough  to  finance  the  sale  of  its  output. 

Where  the  products  of  an  industry  have  a  ready  sale  at  a  more  or  less  fixed 
price,  co-operative  societies  for  credit  or  purchase  are  not  difficult  to  work, 
but   the   advantages  of  co-operative  sale    in  such  cases  are  as  a  rule    not 
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very  great.  But  where  the  market  depends  on  casual  purchase-,  or  is  a 
fluctuating  or  seasonal  one,  most  of  the  workers  are  so  largely  in  the  hands  of 
the  money-lenders,  who  take  these  risks  and  charge  very  high  rates  for  doing 
so,  that  it  is  not  easy  to  help  them,  unless  an  organisation  can  be  set  on  foot 
large  enough  from  the  very  beginning  to  finance  stocks  and  arrange  sales. 
Success  is  more  likely  to  be  achieved  with  readily  marketable  articles,  and 
the  more  difficult  cases  may  be  taken  up,  when  experience  has  been  gained  with 
the  easier  ones. 

TJrban  artisans  who  work  individually,  such  as  smiths,  carpenters  and,  in 
many  cases,  metal  and  leather  workers,  do  not  readily  combine  in  co-operative 
organisations  with  unlimited  liability ;  and  without  this,  their  assets'  are  not 
sufficient  to  command  much  credit.  A  Registrar  of  experience  expressed  the 
opinion  that  the  most  hopeful  method  of  helping  men  of  this  sort  might  prove 
to  be  through  urban  banks  of  the  Schultze-Delitsch  type,  which,  though  their 
aims  are  co-operativt,  do  not  work  on  the  principle  of  unlimited  liability,  and 
lend  to  individuals  on  the  security  of  two  other  names. 

Suggestions  267.  The  main  difficulty  in  the  organisation  of  industrial  societies  for  any 

residing  fatore  purpose  which  involves  dealings  on  a  large  scale — the  sale  of  piece-goods  for 
instance — lies  in  the.  absence  of  persons  of  intelligence  and  standing  acquainted 
with  the  business,  whose  interests  are  yet  not  necessarily  opposed  to  the  success 
of  the  scheme.  The  cloth  merchant  is  directly  interested  in  maintaining  the 
weaver  in  his  present  state  of  bondage,  while  few  educated  persons  have 
sufficient  knowledge  of  the  business  and  sufficient  public  spirit  to  be  able  to 
organise  it  with  success.  Th(!re  are,  in  the  case  of  agricultural  societies 
whether  for  credit  or  distribution,  a  fair  number  of  public-spirited  landholders, 
with  interests  diverging  but  little  from  those  of  their  tenants,  who  have 
sufficient  acquaintance  with  agriculture  to  manage  the  distribution  of  seed  or 
manure.  The  need  for  unofficial  and  properly  qualified  workers  in  this  field  is 
very  great,  and  it  has  been  suggested  in  the  preceding  chapter  that  until  the 
deficiency  can  be  met,  the  most  promising  policy,  at  any  rate  among  domestic 
workers  in  towns,  is  either  to  introduce  the  small  entrepreneur  who  would 
organise  production  by  putting  out  work  for  partial  manufacture  in  the 
workman's  home  and  completing  it  in  a  small  factory ;-  or  simply  to  bring 
together  isolated  workers  into  such  a  factory  and  pay  them  better  wages 
than  they  can  earn  themselves  under  present  conditions.  Such  schemes,  if 
successful,  would  no  doubt  add  greatly  to  the  efficiency  of  production,  though 
they  would  lower  to  some  extent  the  status  of  the  workers,  and  expose  them 
to  the  risk  of  exploitation. 

268.  In  view  of  the  importance  of  improving  the  position  of  the  cottage 
worker  where  he  is  handicapped,  as  at  present,  by  the  want  of  a  free  sale  for 
his  goods,  it  is  justifiable  to  incur  some  risk  in  experimental  efforts.  A  case  or 
two  might  be  selected,  which  careful  previous  investigation  had  shown  to  'be 
free  from  special  difficulties,  and  attempts  made  to  build  up  an  organisation  for 
the  sale  of  the  manufactured  products.  Such  attempts  have  already  yielded 
promising  results  in  the  case  of  the  Bengal  Home  Industries  Association,  which 
_is  a  private  effort,  and  in  the  Government  dep6t  at  Oawnpore.  But  smaller  and 
perhaps  specialised  agencies  are  also  required  for  the  local  collection  of  articles, 
which  can  then  be  supplied  regularly  to  central  institutions  or  large  shops. 
Such  local  institutions  might  be  started  with  Government  assistance  and 
control  in  the  first  instance,  and  afterwards  converted  into  co-operative 
unions.  In  view  of  the  success  which  has,  in  some  cases,  attended  the  sale  by 
Government  agency  of  goods  prepared  by  weavers  employed  as  a  famine-relief 
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measure,  such  a  venture  ought  not  in  any  case  to  involve  serious  loss.    A 
scheme  of  this  kind  would  appear  particularly  likely  to  succeed  in  Burma. 

•  In  agricultural  or  industrial  societies,  the  object  of  which  is  the  purchase 
iind  employment  for  the  common  advantage  of  comparatively  costly^  machinery 
or  plant,  it  seems  necessary,  until  the  confidence  of  central  hanks  is  gained,  to 
give  direct  assistance  in  the  form  of  tahavi  loans  on  the  joint  and  several 
liability  of  the  members,  who  should  ordinarily  be  able  to  offer  landed  security. 
This  proposal,  which  is  merely  an  extension  of  the  principle  of  land  improve- 
jnent  loans,  has  been  explained  in  greater  detail  in  Chapter  XX. 

269.  One  of  the  duties  of  the  Director  of  Industries  should  be  to  initiate  Functions  ol 
industrial  societies,  especially  in  cases  where  fresh  ground  is  being  broken,  and  P*^*"*^  °' 
to  afford  assistance  to  them  in  technical  and  commercial  matters  after  they 
have  been  started.  Opinions  differ  as  to  how  far  the  supervision  of  purchase 
and  sale  should  be  considered  within  his  scope.  The  Director  of  Industries  can 
obviously  have  no  part  in  the  administration  of  the  statutory  provisions 
applicable  to  co-operative  societies.  But  he  should  be  responsible  for  advising 
the  societies  on  matters  involving  technical  detail,  on  the  provision  of  new 
markets  for  products,  and  on  the  commercial  aspect  of  proposed  schemes. 
Whether  and  how  he  should  deal  with  agricultural  societies  organised  for  the 
employment  of  machinery,  such  as  cane-crushing  power  plant,  must  depend  on 
the  decisioa  reached  regarding  the  control  of  agricultural  engineering  work. 

The  intimate  connection  between  co-operation  and  the  improvement  of 
agriculture  and  cottage  industries  cannot  be  too  strongly  emphasised  ;   and  the 

•  officers  who  control  these  three  branches  of  administration  must  recognise  this 
connection,  and  develope  it  by  keeping  very  closely  in  touch  with  each  other,  if 

.4hey  are  to  achieve  genuine  success  in  the  discharge  of  their  duties. 
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CHAPTER  XIX. 


INDUSTRIES  AND  TRANSPORT. 


270.  We  received  from  witnesses  a  number  of  complaints  to  the  effect  that  Effect  ol 
Indian  railway  policy  does  not  tend  to  foster  the  industries  of  the  country.     On  railway  rates 
the  other  hand,  those  "who  have  been  favourably  treated  or  are  satisfied  with  P'^^"^**' 
the  existing  position  are  naturally  silent,  and  the  case  has,  therefore,  been  only 
partially  represented  to  us. 

The  question  of  rail\f  ay  rates,  is  a  very  difficalt  one,  requiring  a  wide  range 
of  detailed  and  technical  knowledge  for  its  proper  understanding  and  still  more 
for  its  efficient  treatment.  But  there  are  certain  general  principles  which  stand 
out  clearly  and  seem  to  bear  directly  on  the  specific  subjects  with  which  we 
are  dealing.  Our  recommendations  will  be  of  more  practical  use  if  we 
avoid  detail  and  frame  them  on  broad  and  simple  lines. 

271.  Before  the  war,  the  major  portion  of  Indian  railway  traffic  flowed  in  Qeneral  coarse 
two  streams — raw  products  moving  towards  the  ports  for  export,  and  imported  o£  traffic  and  its 
manufactured     articles     moving    up  country   from    the  ports.     Of  these  the  ^^fp^  °°  railway 
first  was    by    far  the   greater.    The  policy  of  the  railways  has  been  based      *^* 

on    this'   position   and    has  followed  and  tended  to  stimulate  these  move- 
ments of  trade.     LaVge  volumes  of  traffic  can,  it  is  true,  be  more  economically 
handled  than  a  number   of   casual  driblets ;  but  there  has  also  been  rivalry 
between   Bombay,   Calcutta  and  Karachi  to   supply  with  imported  goods  the 
debatable  land  where  their  respective  railway   systems  touch,  and  to  attract 
produce  from  it  for  export.     The  competition  between  cheap  river  transport  by 
the  Ganges  and  the  East  Indian  Eailway  which  runs  alongside  that  river  has 
caused  the  latter  to  lower  its  rates  in  some  cases,   leading  to  a  corresponding 
reduction  of  rates  by  the  Great  Indian  Peninsula  Eailway.     The  influence  of  the 
large  shipping  companies  has  also  not  been  without   its  effect  on   the   railways 
serving  the   ports ;  a  line  of  steamers  naturally  wants  goods  conveyed  to  it  as 
cheaply  as  possible,  and  can  offer  a  railway  serving  its  port  of  call    important 
help  in  attracting  traffic  to^that  port.     Coastwise  traffic  has  also  in  many  cases 
had  a  considerable  influence  on  railway  rates.     In  consequence  many  inequalities 
■have   arisen  between   goods    for  export  or  imported  articles  on  the  one  hand 
and  goods  for  internal  use  or  locally  manufactured  articles  on  the  other,  in  areas 
where  railways  compete   with   one  another    or  with  water    transport;    and 
speaking  generally,  favourable  rates  for  raw  produce  moving  to  the  ports  have 
resulted.     We '  are  naturally  not  in  a  position  to  prove  that  in  any  individual 
case  the^e  rates  are  unnecessarily  low.     But  the  history  of  rate  fixation  reveals 
a  desire  to  divert  traffic  from  one  Indian  port  to  another,  rather  than  a  careful 
examination  of  the  effect  which  the  rate  imposed   would  have  on   the  total 
cost  of  conveying  the  goods  to  their  port  of  foreign   destination,  and  therefore 
on  their  ability  to  ^compete  with  products  from  rival  sources.     Presumably- 
relevant  local  circumstances  are  duly  taken  into  account  when  rates  are  fixed ; 
the  point  which  we  desire  to  make  is  that  there  has  been  a  tendency  to  think 
of  attracting  traffic  to   a  particular  railway  rathjer  than  to  consider  whether  a 
real  necessity  exists  for  reduction  in  the  general  interests  of  the  country. 
Indeed  it  is  possible  that  a  moderate  increase  would  not  materially  affect  the 
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quantities  coming  forward.  As  an  example  of  undue  reduction  of  rates  on- 
exports,  we  would  quote  the  case  of  hides.  Their  production  cannot  be 
affected  by  railway  rates,  though  their  disposal  may  be  ;  and  the  grant  of  port 
rates  nearly  60  per  cent,  less  than  the  internal  rates  has  certainly  discouraged 
Indian  tanning,  and  aided  certain  foreign  industrialists  to  obtain  a  hold  on  a 
class  of  raw  material  of  wliich  India  possesses  a  partial  monopoly. 

'J'he  fixation  of  railway  rates  on  imports  has  followed  much  the  same  lines- 
as  those  which  we  have  discussed  in  the  case  of  exports. 

It  would  he  easy  to  support  the  statetnents  made  above  by  numerous 
instances  ;  but  the  facts  are  generally  admitted.  The  fixation  of  a  single  rate 
is   governed  by  so  many  considerations  that  the   citation  of  individual  cases 

would  often  be. unfair,  if  each  were  not  fully  analysed. 

/' 

272.  The  efforts  of  the  country  in-  future  will  be  directed  to  bringing- 
raw  materials  to  the  most  finished  state  possible  before  export;  indeed, 
appreciable  advances  in  this  direction  were  already  being  made  before  the  war^ 
and  the  policy  underlying  the  whole  of  our  recommendations  depends  on  the 
acceptance  of  this  desideratum.  The  governing  principle  which,  we  think,  should 
be  followed  in  railway  rating,  so  far  as  it  affects  industries,  is  that  internal 
traffic  should  be  rated  as  nearly  as  possible  on  an  equality  with  traffic  of  the 
same  class  and  over  similar  distances  to  and  from  the  ports.  This  principle 
must  of  course  admit  of  numerous  exceptions,  in  consideration  of  the  competi- 
tion of  water  transport^  the  cost  of  working  particular  sections  of  line,  the 
convenience  of  handling,  the  advantage  of  return  with  full  loads,  and  many 
other  factors.  But  we  would  press  for  its  acceptance  as  far  as  possible  in~ 
the  case  of  raw  materials  conveyed  ,to,  or  manufactured  materi^als  conveyed 
from,  an  Indian  manufacturing  centre.    . 

We  are  well  aware  that  numerous  concessions  have  already  been  made  for 
the  benefit  of  Indian  industries ;  we  have  seen  a  long  list  of  such  in  the  case 
of  the  East  Indian  Railway  in  particular.  But  our  principle  premises  more 
than  individual  concessions  ;  it  involves  tha  necessity  of  considering  from  the 
widest  possible. point  of  view,  how  far  the  existing  low  rates  on  produce  for 
export  are  really  required  :  equality  may  be  better  attained  by  raising  a  rate- 
which  is  needlessly  low,  than  by  reducing  one  which  is  not  intrinsically  too 
high.  It  would,  we  recognise,  be  most  unwise  to  set  on  foot  a  policy  of  indi- 
vidual concessions  to  industries,  without  laying  down  any  general  principle  to 
guide  and  limit  them ;  one  concession  of  this  kind  involves  an  incalculable 
sequence  of  others,  and  the  eventual  loss  of  income  is  likely  to  be  very  serious. 
We  do  not,  of  course,  entirely  bar  the  idea  of  individual  concessions,  and  we- 
shall  indicate  later  the  lines  on  which  we  think  these  may  be  safely  given.  But 
if  existing  inequalities  are  redressed  on  the  basis  that  we  have  suggested,  the- 
necessity  for  such  concessions  will  be  less.  We  may  draw  attention  here  to  the- 
substantial  rise  in  the  price  of  raw  products  and  in  running  expenses,  whiclt 
is  likely  to  continue  in  many  cases  for  long  after  the  war.  This  is  an  added' 
argument  in  favour  of  the  reconsideration  of  the  existing  low  rates  for  moving 
freight  to  the  ports.  We  are  aware  that  in  1916  these  rates  were  raised  under- 
the  general  orders  of  the  Government  of  India,  apparently  with  the  idea  of 
maintaining,  so  far  as  possible,  the  distribution  of  traffic  reached  by  past 
competition,  while  restoring  to  some  extent  the  rates  which  that  competition 
had  reduced.  The  position  should,  however,  be  examined  again  from  a  wider 
standpoint  than  that  of  war  time,  and  in  estimating  the  effects  of  rating  the- 
criterion  should  be  what  the  traffic  can  stand  over  its  whole  journey  to  the  port 
of  foreign  destination. 
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273.'  We  have  pointed  out  above  that  one  of  the  immediate  causes  for  the  Other  effects  ot 
low  port  rates  was  the  competition  between  rival  railway  systems,  which  led  them  ii»dividualigtic 
to  look  on  some  questions  from  an  unduly  individualistic  point  of  view,  on  jjjtes. 
Another  instance  of  this  attitude  lies  in  the  '  block  rates,'  or  higher  mileage 
charges  for  short  lengths  imposed  on  traffic  moving  from  a  station  near  a 
junction  with  another  system  towards  the  junction,  in  order  to  travel  a  much 
longer  distance  over  that  other  system.  Similarly,  when  '  scale  '  or  '  tapering  ' 
rates  are  charged,  which  involve  a  reduction  of  mileage  rate  increasing  with 
the  length  of  the  lead,  each  railway  treats  the  length  on  its  own  system  as  the 
sole  basis  for  its  charges,  irrespective  of  the  total  lead,  and  a  consignment  which 
divides  a  journey  of  300  miles  equally  between  three  railways  only  obtains  the 
mileage  rate  applicable  to  a  lead  of  100  miles.  '  Terminal '  charges  are  also 
sometimes  used  for  a  similar  object,  mz.,  to  extract  as  much  as  possible  from 
traffic  which  will  presumably  travel  a  greater  distance  over  a  foreign  line  than 
over  the  line  of  its  origin.  There  may  be  justification  for  these  expedients 
in  many  cases,  but  it  would  appear  that  they  often  affect  traffic  undesirably. 
They  have  accentuated  inequalities,  and  have,  on  the  whole,  tended  to 
operate  to  the  disadvantage  of  internal  traffic  and,  therefore,  of  Indian  industries. 
"We  think  that  railways  should  accept  the  principle  which  is  followed  in  some 
other  parts  of  the  world,  that  a  consignment  travelling  over  more  than  one  line 
should  be  charged  a  single  sum  based  on  the  total  distance,  any  special  claims 
for  extra  cost  incurred  by  a  particular  line  in  handling  short-length  traffic  being 
met  by  the  grant  of  suitable  allowances  or  of  a  suitably  larger  share  to  the  less 
favoured  line,  when  dividing  the  total  payment  between  the  railways  concerned. 

274.  An  incidental   effect  of  the  policy  that  has  stimulated  traffic  to  and  The  congestion 
from  the  ports  has  been  the  congestion  of  industries  in  port  towns.     The  same  ^  indnstrial 
advantage  of  favourable  rates,  granted  to  a  less  degree  at  other  important  ^^  '^^' 
traffic  centres,  has  had  similar,   though  less  marked,  results  in  their  case  also. 

We  have  found  it  necessary  in  Chapter  XVI  to  comment  at  length  on  the 
serious  labour  difficulties  created  by  the  concentration  of  industries  in  certain 
centres,  and  we  think  that  the  railway  rate  policy  which  we  have  recom- 
mended would  help  to  diffuse  and  decentralise  industries,  and  thereby  increase 
the  availability,  the  comfort  and  the  efficiency  of  labour. 

275.  We  have  suggested  an  examination  of  the  desirability  of  raising  the  EfEect  of 
existing  low  rates  on  raw  materials  for  export;  we  think  it   equally  necessary  P'^^Po^^*  Policy 
to  do  the  same  in  the  case  of  manufactured  articles  or  materials  imported.    We  fmports^ 
may  quote,  without  entering  into  details,  the  instance  of  sugar,  the  increased 

.  import  of  which  coincided  with  the  reduction  of  rates  brought  about  by 
railway  competition.  Relevant  points  for  consideration  in  such  cases  are  how 
far  the  reduction  benefits  the  ultimate  consumer,  or  is  appropriated  by  the 
manufacturer  or  middleman  ;  and  whether  any  of  these  persons  really  needs 
the  concession.  We  would,  however,  point  to  the  necessity  of  one  exception 
to  this  principle  in  the  case  of  imports.  Machinery  and  stores  destined 
for  industrial  use  in  India  should  bo  transported  at  the  lowest  rate  possible  ; 
this  will  repay  the  railways  many  times  over  in  subsequently  increased  business 
in  other  ways. 

276.  there  are  other  difficulties  affecting  industrialists,  of  which  we  received  Miscellaneous 
complaints.    The  shortage    of  wagons,  the  inconvenient  routing  of  traffic,  ^fflc^lties  of 
unnecessary  breaks  of  gauge,  losses  from  careless  handling  or  from  dishonesty,  ^"*^s*"*^st,s. 
the  question  of  risk  notes  and  the  like  were  frequently  mentioned  to  us  by 
witnesses,  and  are  commonly  discussed  in  the  press  by  business  men  and  by  bodies 
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interested.  Into  the  merits  of  these  questions  we  are  neither  prepared  nor 
desirous  to  enter  ;  but  we  are  sure  that  the  more  effective  representation 
with  the  Government  of  India  of  the  industrial  and  commercial  interests  of  the 
country  by  a  department  charged  with  the  task  of  developing-  an  active  policy 
of  stimulation  and  improvement,  cannot  fail  to  do  good  tik  the  country,  and, 
therefore,  in  the  long  run  to  the  railways  also. 

277.  "We  recommend  for  the  serious  consideration  of  Government  the 
suggestion  that  this  representation  might  be  increased  by  appointing  a  com- 
mercial member  of  the  Eailway  Board.  But  it  is  well  to  add  that  the  power 
of  control  possessed  by  the  Eailway  Department  over  the  railways  is  limited 
by  contracts  in  the  case  of  company  lines-;  and  so  long  as  these,  subsist,  the 
only  action  which  the  department  can  take  is  by  way  of  argument  or 
influence. 

We  have  already  stated  that  there  will  be  more  than  one  class  of  considera- 
tions to  be  taken  into  account  in  dealing  with  the  future  railway  rate  policy. 
In  dealing  with  questions  of  overseas  trade  and  the  effect  of  a  change  of  rates  on 
the  ability  of  Indian  products  to  compete  at  the  place  of  consumption  with  those 
from  other  sources,  the  Railway  Department  will  doubtless  be '  assisted  by  the 
department  of  Government  in  charge  of  commercial  interests,  which  will  have 
the  advantage  in  future  of  a  more  ef&cient  system  of  commercial  intelligence, 
linked  with  that  which  is  now  being  elaborated  for  the  British  Empire 
as  a  whole.  In  the  settlement  of  railway  questions  affecting  the  requirements 
and  production  of  Indian  industries,  the  proposed  Department  of  Industries 
sht)uld  have  a  voice ;  and  the  provincial  departments  which  we  have 
suggested,  with  their  industrial  boards,  would  often  take  the  initiative  in 
such  questions.  No  such  organisation  for  the  representation  of  local  industrial 
interests  and  the  effective  presentment  of  their  wishes  before  the  Government 
of  India  has  existed  hitherto,  and  it  is  owing  to  its  absence  that  the  claims 
of  industry  have  not,  as  a  rule,  been  put  forward  effectively  and  authori- 
tatively. The  interests  of  Indian  industries  and  commerce  should,  we 
think,  be  represented  at  the  Railway  Conference  and  at  the  meetings  of  the 
Goods  Classification  Committee  by  appropriate  officers  of  the  imperial  and 
provincial  Departments  of  Industries,  and  in  particular  by  the  Director  of 
Commercial  and  Industrial  Intelligence,  as  well  as  by  representatives  of  British 
and  Indian  Commercial  bodies.  We  think  it  beyond,  our  province  to  discuss 
how  far,  if  at  all,  the  relations  which  exist  between  the  railways  and  the 
Railway  Department  of  the  Government  of  India  would  require  modification  to 
render  effective  the  policy  which  we  recommend. 

278.  We  have,  we  trust,  made  it  clear  that  we  advocate  no  one-sided  policy 
of  administering  the  railways  as  a  means  of  subsidising  industries,  irrespective 
of  financial  considerations.  We  think,  however,  that  farourable  consideration 
should  be  given  to  new  industries,  in  cases  where  the  investigations  of  ■  the 
Department  of  Industries  show  this  to  be  necessary,  by  the  gr^nt  of  low  rates 
for  a  term  of  years.  But  we  would  again  repeat,  that  the  abolition  of  inequali-  - 
ties  which  we  recommend  would  undermine  many  of  the  present  complaints. 


Water  Transport. 

279.  We  have  examined  a  number  of  witnesses  regarding  the  question  of 
river  transport,  which  is  especially  important  in  Bengal,  Burma  and  Assam.  We 
were  unable  to  arrive  at  definite  conclusions. .  We  fully  accept  the  desirability 
of  the  improvement  of  many  of  the  existing   waterways;   but  the  matter 
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i?eally  turiis  on  the  cost  of  the  improvement  in  relation  to  the  results  to  be 
obtained  in  the  case  of  each  scheme,  and  on  the  merits  of  these  we  are  unable 
to  express  an  opinion.  We  feel  justified,  however,  in  urging  that  the  Govern- 
ment ^f  India  should  take  up  the  question  of  improving  the  existing  waterways, 
as  we  cannot  help  thinking  that,  in  the  absence  of  a  representative  specially 
charged  with  their  interests,  the  vested  interests  of  railways  have  prevented 
waterways  in  India  from  receiving  the  attention  that  has  been  given  to 
them  in  other  large  countries  with  such  satisfactory  results.  The  proposal  to 
form  a  Waterways  Trust  was  prominently  brought  to  our  notice  at  Calcutta, 
and  although  we  cannot  give  an  opinion  on  its  merits,  the  prospective  advantages 
seem  to  be  such  as  to  merit  the  early  consideration  of  Government.  If  our 
suggestion  be  accepted,  that  the  control  of  communications  should  be  separated 
from  that  of  industries,  the  simplified  Department  of  Gouimerce  should  be  in 
a  position  to  give  greater  attention,  not  only  to  the  utilisation  of  existing 
waterways,  but  to  their  improvement  with  the  tiew  of  increasing  the  number 
of  channels  of  internal  trade. 

We  consider  it  essential  that  railway  and  waterway  administrations  should 
work  together  harmoniously  for  the  development  of  those  parts  of  the  country 
which  are  served  by  both,  and  we  commend  this  question,  together  with  that 
of  coastwise  freights,  to  the  attention  of  the  future  Department  of  Commerce. 
The  effect  of  shipping  freights,  coastwise  and  oversea,  on  transport,  although  we 
are  well  aware  of  its  importance  to  the  trade  of  the  country,  is  a  matter  in 
regard  to  which  we  do  not  feel  called  upon  to  make  any  specific  recorn- 
mendations,  • 
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CHAPTEB,  XX. 

INDUSTRIAL  FINANCE. 

280.  A  detailed   examination   of  modern  industrial  enterprise  in   India  Attitude  of 
discloses  the  fact  that,  while  during  the  last  half  century  there  has  been  con-  i-^^f^g   ^' 
siderable   progress  in  respect  of  the  investment  of  capital,  it  has  been   upon  industrial 
comparatively   restricted   lines  and   there  has  been  little  enterprise  in   new  undertakings, 
directions.    In  consequence,  the  major  industries  of  India  are  few  in  number 

and  have  been  till  recently  chiefly  confined  to  the  textile  and  leather  industries 
and  to  mining.  ' 

During  the  last  few  years,  however,  there  has  been  a  very  marked 
broadening  of  the  field  of  industrial  activity,  as  exemplified  by  the  establish- 
ment of  the  iron  and  steel  works  at  Kulti  and  Sakchi,  various  Portland 
cement  works,  the  hydro-electric  installations  in  Mysore,  Kashmir,  and  on  tlio 
"Western  Ghats,  and  the  extension  of  the  use  of  electrical  energy  to  a 
number  of  large  towns.  A  number  of  further  schemes  are  to  come,  and 
we  may  expect  to  see,  in  the  immediate  future,  far  greater  utilisation  of  the 
water-power  possibilities  of  the  "Western  Ghats ;  large  additions  to  the  existing 
steel  works;  the  creation  of  a  group  of  subsidiary  concerns  to  convert 
the  output  of  the  steel  works  into  manufactured  products ;  the  smelting  of 
zinc  and  copper  and  the  production  of  sulphuric  acid  on  a  large  scale; 
the  treatment  of  coke  by-products  and  the  production  of  "heavy"  chemicals 
on  a  modern  basis ;  the  manufacture  of  textile  machinery  and  mill  acces- 
sories ;  the  building  of  steam  and  oil  engines.  Some  of  these  projects  are 
tinder  constraction ;  others  have  been  fully  worked  out  and  financed,  and 
are  ready  to  be  taken  up  at  the  close  of  the  war ;  others  again  are  being 
investigated  by  powerful  interests.  There  has  been  much  development  in 
mechanical  engineering,  due  chiefly  to  the  increased  needs  of  the  extend- 
ing railway  system  and  to  the  general  *  growth  of  public  and  private  enterprise. 
This  movement  has  been,  however,  arrested  by  the  war,  which  for  a  time  ren* 
dered  capitalists  afraid  of  new  ventures^  and  has  latterly  made  it  impossible  to 
obtain  plant,  machinery  and  staff, 

281.  We  may  now  consider  the  extent  to  which  capital  to  finance  new  enter-  Capital  in  the 
prises  is  available  in  India.     On  this  subject  we  have  received  a  large  amount  mofussil. 

of  evidenbe,  an  analysis  of  which  yields   the  following  facts.     There  is  a 
considerable  accumulation  of  capital  in  India,  and  to  this  new  savings  are  being 
added  every  j  ear.    Some  part  of  these  savings  is  invested  directly  in  the  extension 
of  industry.     But  we  must  again  draw  attention  to  the  vast  differences  in  the 
economic  conditions  which  prevail  in  different  parts  of  India.   Banking  facilities 
do  not  exist  at  all  for  the  great  majority  of  agriculturists,   and  the  co-operative 
credit   movement  is  only  in   its  "infancy.     Even  where  branches   of  banks 
exist  in  mofussil  towns,  they  do   not  unfortunately  attract  the  custom  of  the 
small  trader  or  of  the  agriculturist ;   nor  do  either  of  these,  under  existing 
conditions,  possess  the  confidence  of  the  banks.     The  often  illiterate  agriculturist 
views   with  considerable  doubt  the  deposit  side  of  a  bank's  business,  while  the 
security  that  he  can  offer,  though  good  of  its  kind,  is,  owing  to  his  unbusiness- 
like methods,  far  less  tempting  to  a  bank  than  the  business  offered  by  the 
larger  tenant  farmers  in  other  countries, 


!the  agriculturist,  the  rural  artisan  and  the  small  trader  are  financed  by 
tiiemahajan,  who  does  not  confine  his  dealings  to  money,  but  is  often  also  a  pur- 
chaser of  local  products  and  a  dealer  in  imported  articles.  He  either  operates 
with  his  own  capital,  or  is  helped  by  a  bigger  man  of  his  own  class  ;  and 
the  latter  often  has  dealings  with  banks  on  a  considerable  scale.  The 
mahajan  charges  high  interest  ;  landed  security  is  good,  but  is  not  easily  or 
rapidly  realisable  ;  debtors  are  uneducated  and  have  no  idea  of  business  methods 
or  of  punctuality  in  meeting  their  obligations;  their  income  is  often  pre- 
carious, depending  as  it  does  on  the  nature  of  the  season  ;  and,  partly  in  self- 
protection,  the  mahajan  charges  a  rate  of  interest  which  local  custom  readily 
tolerates.  The  larger  malajans  who  finance  landowners  or  regular  traders, 
often  lend  money  on  cheaper  terms.  But  even  they  do  not  consider  that 
organised  industries,  except  a  few  well-known  and  well-established  ones  with 
the  value  of  which  they  are  fully  acquainted,  furnish  acceptable  security,  and 
when  they  lend  to  others,  they  exact  heavy  interest.  It  is  only  the  smaller 
industrialists  who  crave  the  assistance  of  the  mahajans.  The  larger  concerns  go 
to  the  banks. 

282.  Thus,  except  for  the  branches  of  presidency^ and  joint  stock  banks  and 
a  few  local  banks, such  capital  as  exists  in  themofussilis  unorganised,  and  the 
transfer  of  money  is  a  personal  transaction  between  the  payer  and  the  recip- 
ient. There  are  very  many  small  towns,  each  of  which  carries  on  considerable 
business  under  these  conditions  and  without  the  aid  of  banks.  The  volume 
of  business  would  often  be  considered  sufficient  "to  warrant  the  establishment 
of  a  branch  bank  in  the  case  of  similar  towns  in  Europe  or  America,  where 
such  banks  sometimes  open  only  one  or  two  days  a  week.  But  there  is  in  India 
at  present  a  lack  of  trained  bank  employes,  owing  to  the  absence  in  the  past  of 
facilities  for  commercial  education  and  of  any  regular  system  of  training 
Indians  in  banking  work,  while  the  country  folk  do  not  yet  realise  the  advan- 
tages to  themselves  of  organised  banking.  Forthese  reasons,  the  extension 
of  banking  in  the  mofussil  has  been  slow.  Where,  as  in  the  case  of  the 
Punjab,  too  rapid  progress  was  made,  it  was  attended  with  grave  risks 
and  followed  by  disaster.  There  was  mismanagement  at  the  headquarters  of 
some  of  the  banks,  and  many  of  the  branches  did  little  but  receive  deposits. 

Those  who  invest  their  savings  find  few  fields  which  are  at.  once  safe 
and  attractive.  Investments  in  land  by  purchase  or  mortgage  still  appeal  most 
strongly  to  the  Government  official  or  professional  man ;  and  the  farmer  with 
spare  funds  cares  for  little  else,  except  in  a  few  parts  of  the  country  where 
some  form  of  industry,  usually  of  a  simple  type,  has  become  recognised  as  a 
safe  investment.  The  Post  Office  Savings  Bank  attracts  deposits  from  the  intelli" 
gent  middle  classes  in  towns,  including  Government  servants ;  and  to  some 
es;tent  Government  paper  also  has  found  holders  among  the  same  classes,  as  well 
as  amongst  the  bigger  landholders. 

283.  The  employinent  of  wealth  hj  those  agriculturists  who  possess  it 
follows  traditional  .lines.  In  those  parts  of  India  where  excessive  subdivision 
of  land  is  not  the  rule,  well-to-do  agriculturists  are  found  owning  a  faii? 
quantity  of  jewellery  which  is  worn  by  Iheir  womenfolk,  and  they  keep  in 
addition  a  certain  amount  of  rupees  or  soveifeigns,  a  part  of  which  is  used  foi? 
the  current  expenses  of  their  household  and  of  their  cultivation.  The  rest  they 
lioard  against  anticipated  future  necessities  or  lend  to  their  neighbours.  Aftei? 
the  harvest,  the  money  which  they  have  lent  or  expended  on  their  Cultivation 
Romes  back  to  themi  This  seasonal  employment  of  money  leads  to  two  results  i 
the  locking  up  of  money  unproductively  during  the  slack  season,  and  a  higli 
rate  of  interest  during  the  busy  period,  because  inOney  can  be   used  o»ly 
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for  a  few  months,  and  during  these  months  it  must  earn  a  high  rate  of 
interest  in  order  to  yield  the  average  return  -which  would  normally  be  avail- 
able from  long-period  investments. 

In  some  mofussil  areas,  small  industrial  undertakings  are  started  hj 
individuals,  family  groups  or  syndicates.  But  a  sense  of  business  proportion 
is  lacking  ;  in  certain  parts  of  the  cotton  tract,  the  number  of  ginning 
factories  and  baling  presses  is  far  beyond  the  requirements  of  the  crop  ;  and  in 
the  great  rice-growing  deltas  of  the  Coromandel  Coast  and  in  parts  of 
Burma,  the  number  of  small  rice  mills  established  in  recent  years  has  rendered 
barely  profitable  what  was,  at  the  outset,  a  flourishing  industry. 

284.  We  may  now  describe  the  state  of  affairs  in  the  presidency   towns  Capital  In 
where  a  much  larger  proportion   of  the  exchanges  takes  place  through  banks,  Presidency 
and  there  is  greater  readiness  on  the  part  of  "some  sections  of  the  public  to  invest. 
The  representatives  of  well-established  firms,  European  and  Indian,   who  have 
come  before  us  as  witnesses,  generally  testify  to   the  fact  that  they  themselves 
experience  comparatively  little  difficulty  in  obtaining  capital  for  any  well- 
considered  proposals  which  they  are  able  to  put  forward.     The  Bombay  Advisory 
Committee  are -of  the  opinion   that  the   shyness  so  often  attributed  to  capital 
in  India  does  not  exist  to   a   marked   extent   in  Bombay  city  and  probably 
not  in  the  Bombay  Presidency.     But,  speaking  generally,  and  this  remark  applies 
even  to  Bombay,  there  is  a  complaint  that  the   existing  banking  system  is  too 
inelastic,   and  "is   insufficient   to   meet  the  needs  of  the  country,   and  that,  in 
respect  of  industries,  development  is  greatly  retarded  because  the  banks  refuse 
to  advance  money  for  lengthy  periods  on  the  security  of  buildings  and  plant. 
However,   in   the  words  of  the  head  of  a  presidency  bank  : — "  The  business  that 
a  presidency  bank  may  undertake   is  strictly  confined  within  certain  limits 
laid  down  in    the  Banks    Act,   and    the  underwriting  of  industrial  capital 
and  investing  in,  or  lending  on,  the  security  of  shares  in  industrial  concerns  do 
not  come  within  those  limits."     We  have  received  evidence  in  favour  of  a 
relaxation  of  the  restrictions  of  the   Presidency   Banks  Act,   which  prevent 
loans  from  being  given  for  longer  than  six  months,  and  require  the  security  of 
two  names.    Practically  all  the  other  banks  of  established  reputation,   English 
and  Indian,   work  on   more  or   less  the   same  lines,   and  the  attempt  in  the 
Punjab  to  introduce  banking  on  industrial  lines   failed,   owing,  among  other 
causes,   to  the   attempts   of  the  banks  to  finance  long-term  business  with  short- 
term  deposits,  and  to  the  fact  that  they  sank  far  too  great  a  proportion  of  their 
f unda  in  a  siiigle  industry. 

285.  Whether  in  the  presidency  towns  or  in  the  mofussil,  the  difficulties  in  The  financial 
obtaining  loans   and  financial  assistance  which  are  felt— and  of  the  reality  of  difficulties  of 
these  we  had  plenty  of  evidence— are  experienced  chiefly  in  the  case  of  the  j^J^^^^^gj 
middle-class  industrialists,  who  are  unable  to  offer  the  security  of  approved  names, 
or  of  stocks  which  could  be  readily  disposed  of.  Indians  suffer  in  a  special 
degree  from  this  deficiency  ;  for,  among  other  reasons,  they  find  it  difficult  to 
satisfy  a  bank,   whose  directorate  and  superior  staff  are  entirely  European, 
as  to  their   financial  position.     In    this  connection    it  has    been  strongly 
represented  to  us  in  some  quarters  that  the  inclusion  of  Indian  directors  on  the 
Boards  of  the  Presidency  Banks  would  promote  the  extension  of  their  business 
and  increase  the  provision  of  facilities  for  Indian  industrialists ;   and  we  put 
forward  this  suggestion  for  the  consideration  of  the  banks  concerned.     There 
is  no    doubt   that    the   small  entrepreneur,   whether  industrialist  or  trader, 
is  hampered  seriously  by   the  lack  of  banks  and  of  finance  at  reasonable 
rates  ;  and  that  the  extension  of  facilities  has  been  far  too  slow  and  too 
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limited  to  meet  the  needs  of  the  country.  On  the  other  hand,  such  applicants 
for  assistance  are  often  unable  to  exhibit  their  financial  position  in  a  fdrm 
intelligible  to  a  banker. 

Summary  o!  286. .Such  are  the  conditions  of  rural  and  urban  finance;  audit   is  hardly- 

surprising  that,  taking  into  account  the  general  ignorance  of  industries,  money 
for  investment  therein,  whether  on  loan  or  by  way  of  subscription  to  capital, 
is  not  readily  forthcoming  and  the  wealth  actually  possessed  does  a  very 
small  amount  of  work  owing  to  its  inactivity.  There  is  a  general  demand 
for  Government  financial  assistance,  though  there  is  no  unanimity  as  to  the 
form  which  it  should  take.  It  is  seated  plainly  that  the  provision  of 
Government  funds  for  an  industrial  undertaking  or  a  guarantee  of  interest 
on  the  part  of  Government  will  attract  investors,  chiefly  because  it  is  generaljy 
considered  that  when  Government  gives  assistance  in  this  form  and  assumes 
any  part  of  the  financial  risks,  it  will  examine  the  prospects  of  the  undertaking 
and  will  be  reasonably  sure  of  success.  In  the  case  of  small  industries  and 
of  those  that  are  new  to  India,  witnesses  complained  bitterly  that  the  public 
are  unwilling  to  invest,  that  sufficient  capital  cannot  be  obtained  from  the 
friends  and  acquaintances  of  the  promoters,  and"  that  banks  are  unwilling  to 
supplement  the  deficiency  or  even  to  provide  working  capital.  Money  for 
such  purposes  can  only  be  obtained  at  a  rate  so  high  as  to  swallow  up  the  profits 
of  the  venture. 

The  difficulty  in  raising  capital  for  industries  is  mainly  the  measure,  even 
in  India,  not  of  the  insufficiency  or  inaccessibility  of  money,  but  of  the 
opinion  which  its  possessors  hold  of  the  industrial  propositions  put  before  them. 
We  have  seen  that  deficiency  in  business  experience  and  practical  knowledge 
of  the  technical  details  of  an  industry  is  often  a  more  serious  handicap  in  the 
way  of  its  promoters  than  lack  of  finance.  Thus  we  found  in  many  cases 
that,  where  there  were  complaints  of  inability  to  obtain  sufficient  capital 
there  had  been  also  initial  miscalculations  as  to  cost  of  buildings  and  plant, 
or  as  to  the  amount  of  working  capital  needed.  In  other  parts  of  our  report 
we  have  formulated  proposals  for  placing  technical  assistance  and  business 
advice  at  the  disposal  of  industrialists  ;  we  have  now  to  see  whether  it  is  desirable 
for  Government  to  take  any  steps  towards  rendering  finance  available,  whether 
for  initial  or  working  capital, 

Industrial  Banks- 

287.  Wh6re  industrial  enterprise  is  in  a  healthy  state,  opinions  seem  to  be 
crystallised  in  the  evidence  tendered  to  us  by  the  Bombay  Advisory  Com- 
mittee, who  state,  "  "We  favour  the  establishment;  of  a  central  industrial 
bank  or  similar  organisation  with  a  large  capital  and  numerous  branches, 
designed  to  afford  financial  support  to  industries  for  longer  periods  and  'on  less 
restricted  security  than  is  within  the  power  or  practice  of  existing  banks. 
Such  a  bank  would  probably  require  a  measure  of  Government  support, 
but  should  not  be  brought  under  rigid  Government  control." 

The  only  instance  of  an  industrial  bank  in  India  is  the  Tata  Industrial 
Bank, which  was  established  quite  recently  and  has  not  yet  had  time  to  evolve 
a  systematic  policy  in  dealing  with  industries,  or  even  to  illustrate  the 
possibilities  and  difficulties  of  this  intei-eating  form  of  financial  activity. 
Our  information  r'^garding  the  British  Trade  Corporation,  which,  however, 
urrdertakes  other  lines  of  business  than  industrial  banking,  is'confined  to  the 
report  of  the  Committee  which  recommended  its  inception  and  to  the  many 
criticisms  which  have  been  put  forward  in  Parliament  and  in  the  public  press 
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on  the  report  and  on  the  terms  of  the  charter,  and  no  actual  working  experience 
is  available  as  a  guide. 

288.  We  have  examined  such  material  as  we  were  able  to  obtain  regarding  Industrial  Banks 
the  part  played  by  banks  in  the  industrial  development  of  Japan  and  Germany.  '"^  Gennany  and 
In  the  latter  case,  a  compendium  of  the  statistical  position  will  be  found 
in  a  note  by  the  Director  of  Statistics  printed  among  our  records*.  The  charac- 
teristics of  the  great  German  industrial  banks  are,  briefly,  the  high  proportion 
of  their  paid-up  capital  to  their  total  cash  transactions  ;  the  readiness  with 
which  they  finance  industrial  and  commercial  business  and  participate  in  fresh 
industrial  ventures,  by  taking  up  and  eventually  selling  blocks  of  shares  in 
such  undertakings ;  and,  finally,  the  large  extent  to  which  they  retain  a  con- 
trol of  the  industries  and  businesses  which  they  finance,  by  appointing  thsir 
representatives  as  directors.  They  have  thus  been  able  to  make  such  under- 
takings help  one  another  and,  therefore,  the  bank  ;  and  have  at  their  disposal 
the  wide  range  of  technical  knowledge  and  experience  of  these  assisted  businesses 
to  aid  them  in  deciding  on  the  merits  of  further  undertakings.  It  is  alleged 
that  behind  these  banks  stand  the  Eeichsbank  and  the  German  Government. 

We  have  recorded  evidence  on  the  Japanese  banking  system,  which 
explains  the  methods  on  which  the  large  banks  purport  to  do  business.  We 
may  consider,  as  a  specimen  of  these,  the  case  of  the  Nippon  Kogyo  Ginko, 
a  Japanese  industrial  bank,  with  a  Government  gtiarantee  of  limited  duration. 
The  by-laws  of  this  bank,,  which  require  Government  sanction,  forbid  the  loan 
of  an  amount  exceeding  half  of  the  bank's  paid-up  capital  on  urban  land  or 
industrial  buildings  ;  its  debentuTfes  may  not  exceed  the  value  of  certain 
securities  held  by  it,  or  be  more  than  ten  times  the  paid-up  capital ;  and 
the  bank  must  not  give  loans  for  longer  periods  than  five  years.  We  find 
thus  in  Japan  a  considerable  degree*of  State  support  and  control  in  the  case 
of  banks  which  are  designed  to  assist  the  commerce  and  industry  of  the 
country.  We  were  unable,  however,  to  form  opinions  of  value  on  the  effect 
of  these  methods  in  actual  practice,  and,  though  we  received  some  information  • 
regarding  the  mutual  support  obtained  by  industries  through  the  gilds,  we 
have  no  precise  details  as  to  the  extent  to  which  the  local  banks  afford  assistance 
to  small  industries,  a  function  which,  so  far  as  we  could  ascertain,  is  not 
undertaken  by  the  larger  banks. 

289.  We  have  now  to  consider  what  is  the  best  class  of  agency  for  the  Industrial  banks : 
provision  of  initial  and   current  finance   for  industries.     The  industrial  trust  t^^eir  possibilities 
or  financial  corporation  for  the  promotion   of  industries,  which  some  witnesses  oHndusSes.^^^^ 
supported,  is,  we  consider,  in-  its  nature  too  directly  concerned  in  the  success 
of  particular  undertakings  to  be  a  suitable  instrument  for  the  general  ad^'ance- 
ment  of  industries,  though  a  useful  agency  for  furthering   particular  industrial 
interests.     The  multiplication  of  concerns  in  any  industry  to  which  it  is 
already  committed,    will  not  be  welcomed  by  it.    The  industrial  bank,  on  the 
other  'hand,  if  wisely  conducted,  is  benefited  by  an   increase    in  the  number 
of  individual  undertakings,  and  it  can  to  some  extent  prevent  their  extension 
beyond  the  safety  point.     It  is  true  that  in  a  country  like  India,  where  a  wide 
industrial  basis  does  not  at  present  exist,  the  specialised  business  opinion  and 
expert  advice   required  by  industrial  banks  are    only  available  to  a  limited 
extent ;  but  the  latter  can  be,  to  some  extent,  provided  from  the  Government 
establishment  which  we  have  proposed,  subject  to  the  conditions  laid  down   in 
paragraph  127  of  Chapter  IX.   We  are  not  blind  to  the  dangers  which  attend  the 
o-iving  of  advice  on  an  industrial  proposal  by  the   Government  officer  or 
department ;  but  we  feel  confident  that  the  successes  will  so  greatly  outnumber 

*  M'rutes  of  Evidence  Vol  V. 
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the  failures,  that  the  general  results  of  such  a  policy  will  be  adyantageoUS. 
It  is  impossible  for  a  bank  to  retain  in  its  permanent  employment  a 
sufficient  number  of  first-class  experts  to  advise  it  on  a  great  diversity 
of  new  industrial  undertakings,  while,  if  it  confines  itself  to  financing  those 
as  to  the  soundness  of  which  it  is  able  to  satisfy  itself,  its  activities  will  be 
too  restricted  to  enable  it  to  earn  a  profit  on  its  necessarily  large  capital ; 
and  it  may  even  have  to  limit  its  investments  to  so  smaU  a  number  of  industries 
as  to  endanger  its  own,  stability.  It  appears  to  follow  that  an  industrial 
bank  with  a  sufficiently  large  capital  to  ensure  its  safe  working  must,  at  any 
rate  for  some  time,  combine  ordinary  banking  business  with  its  industrial 
activities  to  enable  it  to  obtain  a  return  on  its  capital.  But  it  cannot  be  too 
strongly  emphasised  that,  in  such  a  case,  the  clearest  possible  distinction  must 
be  drawn  between  industrial  finance  and  ordinary  banking  business.  Share  and 
debenture  capital  and  long-term  deposits  may  legitimately  be  used  for  the 
former  purpose,  but  short-term  deposits  never  ;  and  any  attempt  so  to  employ 
them  should  be  most  strictly  prohibited,  if  ^necessary  by  law. 

290.  Judging  by  the  information  available  from  Japan  and  Germany,  an 
industrial  bank  can  assist  in  the  provision  of  initial  capital,  either  by  examin- 
ing proposals  for  starting  new  concerns  and  allowing  their  prospectuses  to  issue 
with  its  imprimatur,  or  simply  by  providing  them  with  money.  This  again 
may  be  done  either  by  loan  or  by  the  purchase  of  shares. 

The  provision  of  working  capital  for  industries  that  have  been  started  is 
undertaken  by  -existing  banks,  but  few  of  these  lend  money  on  the  security 
of  plant  and  buildings,  or  reach  the  smaller^ndustrialist  who  most  needs  help, 
even  when  he  can  offer  personal  security  or  a  lien  on  actual  goods.-  An 
extension  of  facilities  to  meet  these  cases  would  be  of  the  greatest  assistance  to 
small  and  middle-class  industrialists.     * 

What  is  required,  then,  is  a  bank  which  can  keep  in  touch  with  small  indus- 
trialists, is  able  to  estimate  the  prospects  of.  a  fairly  extensive  range  of 
industries,  and  possesses  funds  which  it  can  afford  to  lock  up  for  a  time  in 
securities  not  readily  realisable.  A  bank  that  is  so  equipped  will  often  be 
able,  even  if  it  has  in  the  last  resort  to  take  over  a  factory,  to  avoid  much  of 
the  loss  which  such  a  course  would  usually  entail  on  an  ordinary  >bank.  It  is 
clear  that  a  limit  will  have  to  be  placed  on  the  amount  advanced  on  security 
of  this  kind,  and  this  should  be  fixed  with  special  care  in  the  case  of  money 
advanced  towards  initial  capital.  Plant  has,  in  some  cases,  a  sale  value  which 
can  be  estimated  with  a  considerable  degree  of  certainty ;  it  then  constitutes 
a  fairly  liquid  asset. 

291.  We  are  of  opinion,  therefore,  that  an  industrial  bank  should  possesp  a 
paid-up  share  or . debenture  capital  high  in  proportion  to  its  total  business; 
it  should  observe  the  usual  precautions  in  not  allowing  too  large  a  share  of  its 
funds  to  be  used  for  the  benefit  of  any  single  interest  or  group  of  financially 
inter-dependent  interests ;  its  loans  on  plant,  buildings  and  land  should  be 
carefully  considered  and  should  be  limited  in  each  case ;  the  larger  portion  of  its 
industrial  business  should  be  confined  to  the  provision  of  working  capital ;  it 
should  provide  initial  capital  with  caution,  at  any  rate  during  its  opening 
years,  and  should  not  itself  at  first  attempt  to  float  companies,  though  it 
may  advise  and  assist  in  other  ways  persons  who  propose  to  do  so.  The  main 
factor  of  safety  in  an  industrial  bank  is  the  judicious  limitation  of  each  class 
of  business  to  its  proper  proportions. 

292.  We  have  shown  that  the  lack  of  financial  facilities  is  at  present  one 
of  the  most  serious  difficulties  in  the  way  of  the  extension  of  Indian  industries 
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and  we  believe  that  industrial  banks,  especiall;^ under  the  improved  conditions  Appointment 
towards  which  the  measures  proposed  by  us  are  intended  to  lead,  would  be  a  °^  ^^ligg 
potent  means  of  removing  these  difficulties  and  of  affording  help  to  industrialists,  proposed. 
The  Tata  Industrial  Bank  has  recently  started,  wit£  a  large  capital  raised 
without  Government  assistance ;  but  we  think  that  there  is  still  ample  room  for 
other  institutions,  especially  of  a  type  designed  to  afford  assistance  to  smaller 
industrial  undertakings.  Although,  as  we  shall  explain  below,  there  will  be 
cases,  particularly  at  first,  in  which  direct  Government  assistance  should  be 
given  to  industrial  undertakings,  we  are  of  opinion  that  work  of  this  kind  can 
be  performed  more  suitably  by  private  agency,  and  that  Government  should  hand 
over  all  such  business  to  suitable  banks  as  soon  as  circumstances  permit,  and 
should  frame  its  policy  with  this  end  in  view.  We  consider  that  the  establish- 
ment of  industrial  banks  working  on  approved  lines  is  of  sufficient  national 
importance  to  justify  Government  assistance ;  but  we  do  not  feel  that  we  have 
sufficient  material  before  us  to  enable  us  to  formulate  a  definite  scheme  for 
industrial  banks,  whether  of  provincial  or  imperial  scope.  We  ask,  therefore, 
for  the  appointment  at  the  earliest  possible  date  of  an  expert  committee  to 
consider  what  additional  banking  facilities  are  necessary  for  the  initial  and  for 
the  current  finance  of  industries ;  what  form  of  Government  assistance  or 
control  will  be  required  to  ensure  their  extension  on  sound  lines  as  widely  as 
possible  throughout  the  country ;  and  whether  they  should  be  of  provincial  or 
of  imijerial  scope,  or  whether  both  these  forms  might  not  be  combined  in  a 
group  of  institutions  working  together. 

Other  Measures  to  provide  Financial  Facilities. 

293.  We  recognise,  however,   that  the  adequate  extension  of  industrial  Provision  of 
bg-nks  will  be  a  matter  of  time ;   and  we  have   therefore  considered  a  proposal  current  finance 
to  meet  the  need  experienced  by  middle-class  industrialists  for  current  finance,  industrialists, 
a  proposal  which  could,  it  would  seem,  be  readily  merged  in  any  future  system 
of  industrial  banking. 

As  we  have  already  explained,  the  banks  have  no  convenient  agency  for 
enabling  them  to  ascertain  whether  the  proprietors  of  small  industrial 
concerns  are  working  on  sound  lines  and  possess  a  good  reputation  for  honesty 
and  punctual  payment.  The  proposal  represents  an  attempt  to  supply  this 
deficiency  and  to  bring  such  men  more  and  more  into  touch  with  banks  of 
repute.  The  scheme  would,  in  the  first  place,  be  confined  solely  to  industrial 
businesses  with  a  paid-up  capital  of  from  Rs.  5,000  to  about  Rs.  one  lakh. 
The  provincial  Director  of  Industries,  assisted  by  his  technical  staff  and  by 
the  advice  of  a  committee  of  business  men,  among  whom  a  representative 
of  the  lending  bank  might  well  find  a  place,  would  examine  the  financial 
position  and  reputation  of  applicants  and  their  methods  of  manufacture,  and 
would  certify  those  persons  wHose  position  was  found  satisfactory,  as 
suitable  recipients  for  a  loan.  This  would  take  the  forms  of  a  cash  credit  for 
a  definite  period  and  amount  with  a  bank.  Government  would,  under  tliis 
.  proposal,  guarantee  the  principal  sum  lent  with  interest  at  a  rate  to  be  agreed 
on  with  the  banks.  Any  bank  of  repute  would  be  allowed  to  participate  in  the 
scheme,  and  applicants  would  select  the  bank  with  which  they  would  deal. 
Suitable  limits,  both  maximum  and  minimum,  would  have  to  be  fixed  for  the 
cash  credits.  The  rate  of  interest  to  be  paid  by  approved  applicants  would  be  a 
matter  for  Government  to  decide.  The  latter  might  perhaps  desire  a  rate 
somewhat  higher  than  the  rate  guaranteed  to  the  bank.  Some  portion  of  this 
piargin  could  then  be  retained  by  the  bank  for  its  trouble, '  and  the  rest  be 
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used  by  Government  as  a  set-o|^  against  possible  losses.  If  interest  at  a  rate 
higher  than  the  bank  rate  were  levied,  th^  bank  would  find  in  this  an  induce- 
ment to  take  over  an  increasing  share  of  the  business,  free  of  Government 
guarantee.  By  doing  this,  the  bank  would  receive  the  whole  of  the  interest 
charged,  instead  of  having  to  hand  over  some  of  it  to  Government.  Similarly, 
if  a  certified  applicant  failed  to  pay  his  debt,  the  bank  would  only  receive  from 
Government,  in  addition  to  "the  principal,  the  guaranteed  rate  of  interest ; 
and  the  bank  would  naturally  do  its  best  to  avoid  the  loss  of  its  share  in  the 
interest  in  excess  of  this,  by  watching  the  way  in  which  the  account  was 
operated  and  reporting  to  the  Director  of  Industries  anything  which  showed 
'  that  action  on  his  part  was  needed. 

It  is  clear  that  the  success  of  the  scheme  would  rest  almost  entirely 
on  the  qualifications  of  the  Director  and  on  the  nature  of  the  organisation 
which  he  would  have  to  create  in  order  to  determine  the  suitability  of  applicants 
for  help.  We  recognise  also  that,  as  a  general  rule,  the  task  of  ascertaining  the 
soundness  of  a  concern  asking  for  financial  aid  can  be  best  performed  by 
a  banker,  and  can  only  be  undertaken  by  Government  at  some  risk.  But  we 
have  so  strongly  before  us  the  difficulties  experienced  by  the  middle-class 
Indian  industrialist  in  obtaining  financial  assistance  from  existing  banks,  that 
we  think  the  scheme  deserves  consideration,  at  any  rate  as  an  interim  measure 
until  industrial  banking  facilities  can  be  extended.  The  same  principles 
apply  with  even  greater  force  to  any  organisation  for  the  supply  of  initial 
capital  to  industries. 

294.  There  are,  however,  still  likely  to  be  cases  requiring  help,  which 
cannot  for  various  reasons  be  reached  by  banks,  and  will  need  direct  Govern- 
ment assistance.  We  have  already  indicated  the  extent  to  which  Governmenj 
should  assist  nascent  industries  by  expert  advice,  by  experiment,  by  demons- 
tration and  pioneering  ;  and  we  may  point  out  that  Directors  of  Industries  aild 
their  staffs  will  often  be  in  a  position  to  assist  and  advise  small  industrialists 
regarding  the  keeping  of  their  accounts,  and  the  form  in  which  they  should  place 
their  business  position  before  banks  from  whom  they  wish  to  borrow.  We 
consider  that  preliminary  investigation  and  expert  advice  by  Government  will 
inspire  confidence  and  render  possible  the  starting  of  many  industrial  enter- 
prises, for  which  in  existing  circumstances  private  funds  are  not  forthcom- 
ing. But  there  will  still,  we  recognise,  be  occasional  cases  in  which  this  will 
not  be  so,  and  more  direct  Government  aid  will  then  be  asked  for.  The  advi- 
sability/of giving*  such  aid  depends  on  the  extent  to  which  the  starting  of 
the  enterprise  in  question  will  be  of  benefit  to  the  public,  and  not  merely  on 
its  probable  advantage  to  the  promoters  of  the  industry.-  Thus,  the  starting  of 
a  new  or  the  improvement  of  an  existing  industry,  when  such  a  measure  is 
required  to  supply  an  existing  deficiency  in  the  interests  of  national  safety, 
is  clearly  a  ca'se  for  direct  aid.  There  may  also  be  a  few  cases  where  a  new 
industry  or  process  will  have  such  an  ifnportant  bearing  on  the  economic 
development  of  the  country  as  to  deserve  Government  help.  Einally,  it  may 
even  be  found  that  the  extension  of  an  existing  industry  to  a  new  locality 
will  benefit  local  consumers  or  producers  so  markedly  as  to  merit  Govern-' 
ment  assistance.  We  think  that  in  the  majority  of  instances  private  funds  wiU 
be  forthcoming  without  direct  Government  aid,  to  finance  proposals  put  forward 
under  any  of  the  above  conditions,  if  Government  advice  and  teclinioal 
assistance  are  freely  utilised.  But  Tjhere  private  enterprise  is  unable  to  obtain 
funds  without  Government  aid,  and  where,  with  such  aid,  prospects  are  pro- 
mising, we  think  that,  in  the  circumstances  described  above,  it  should  be 
given.    I'inancial  aid  of  this  kind,  if  for  undertakings  required  in  tho  interests 
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of  national  safety,  should  be  solely  a  matter  for  the  Imperial  Government ;  in 
other  cases,  it  should,  subject  to  their  gejieral  powers  of  financial  sanction,,  be 
within  the  competence  of  Local  Governments,  where  they  possess  the  necessary 
expert  staff.  In  practically  all  cases  of  Government  aid  to  an  industrial  euter- 
^prise,  action  is  necessarily  to  some  extent  experimental,  and  favourable  results 
may  be  of  great  importance  to^  future  undertakings  as  well  as  to  Government. 
We  have  noticed  that  in  a  few  instances  in  which  Local  Governments  have 
granted  aid  to  industries,  conditions  were  not  so  arranged  as  to  permit  of 
reliable  inferences  for  future  guidance  being  drawn  from  the  results  attained. 
It  is,  therefore,  essential  that,  with  due  regard  to  the  interests  of  the  under- 
taking itself,  any  such  experimental  measures  should  be  as  far  as  possible 
crucial,  as  regards  both  conditions  and  scale  of  working.  Principles  will  be 
thus  ascertained  and  a  definite  policy  established,  which  should  render  possible  a 
still  further  degree  of  delegation  in  favour  of  Local  Governments. 

295.  Government  assistance  may  take  the  form  of  guarantees  of  dividends  Nature  o!  Gov- 
of  loans   of   money,  or   of  undertakings  to  purchase  output,  as   may  appear  emment  finau- 
most  suitable  in  each  case.    Thus  guarantees  may  be  appropriately  given  in  the  ?^^^  assistance  to 
case  of  large  industries,   in  which  the  dividend-earning  stage  is  likely  to  be  undertakings, 
reached  only  after  a   comparatively  long  period.     As  a  general  rule,  any  sum 

paid  by  Government  by  way  of  guarantee  should  be  refunded  from  the 
subsequent  profits  of  the  enterprise,  when  these  have  reached  a  certain 
predetermined  percentage;  and  the  guarantee  should  be  only  for  a  limited 
number  of  years,  and  at  a  somewhat  higher  rate  than  that  which  Government 
paper  can  be  bought  to  yield.  Loans  are  especially  suitable  in  the  case  of 
concerns  with  assets  of  a  comparatively  liquid  nature,  but  need  not  be 
confined  to  these,  if  Government  is  fully  satisfied  as  to  the  prospects  of  the 
Undertaking.  Agreements  to  purchase  output  may  be  freely  given  to  concerns 
manufacturing  articles  not  previously  made  in  the  country,  and,  in  other 
cases,  with  greater  caution  and  with  due  regard  to  existing  interests  in  India- 
Such  agreements  should  be  limited  in,  point  of  time,  and  should  be  accom- 
panied by  suitable  conditions  as  to  quality  and  price.  The  output  must,  of 
course,  be  of  articles  which  Government  requires  for  its  own  purposes.  There 
may  be  a  few  industrial  ventures  which  Government  may  consider  of  im- 
portance to  national  safety,  but  does  not  desire  to  undertake  by  its  own  agency, 
though  it  thinks  it  necessary  to  have  a  continuous  and  effective  voice 
in  their  management.  In  such  cases,  especially  where  sufficient  private  capital 
is  not  forthcoming,  Government  might  contribute  directly  towards  capital 
resources  as  a  shareholder.  The  general  effect  of  the  measures  suggested  will 
be  greater  and  will  be  in  the  direction  where  it  is  most  needed,  if  ventures  of 
moderate  extent  receive  preference  and  the  requirements  of  comparatively 
undeveloped  districts  are  not  overlooked. 

296.  Before  giving  assistance  which  involves  a  charge  on  the  public  fundsj  Government 
Government  should  satisfy  itself  regarding  the  financial  status  of  the  promoter  supervision  in 
and  the  economic  and  technical  aspects  of  the   proposed  industry.    The  latter  ^^^^  ^^^^^• 
information   may  be  collected  either  by  Government  or   by  the  promoters,  so 

long  as  the  agency  employed  is  of  a  nature  to  command  confidence.  Where 
any  form  of  Government  financial  assistance  is  given,  we  consider  it  desirable 
that  Government  supervision  should  at  least  include  audit  and  inspection, 
and  that  it  should  be  secured  by  suitable  agreements  that  the  objects  aimed  at  by 
Government  will  be  fulfilled ;  also  that,  where  guarantees  are  offered, 
unfair  encroachments  on  the  earnings  of  the  undertaking  should  not  be  per- 
mitted to  o^her  interestjs- 
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Appointment  o!  £97.  In  certain  cases  it  may  be  desirable,  especially  in  the  early  stages 

directors*"  °^  ^^  undertaking,  to  appoint  a  Government  director,  who  need  not,  however, 
be  an  official.  We  realise  that  in  the  case  of  railways,  where  a  well-established 
policy  has  been  developed  as  the  result  of  years  of  experience,  a  Government 
director  can  safely  be  allowed  to  exercise  the  power  of  veto ;  but  in  the  case 
of  commercial  companies,  where  promptness  of  action  is  essential,  Governinent 
interference,  unless  on  carefully  adjusted  lines,  would  be  liable  to  cause  delay 
leading  to  very  serious  losses.  Ordinarily,  therefore,  we  consider  that  the 
functions  of  a  GoT'ernment  director  should  be  limited  to  reporting  to  Govern- 
ment the  action  contemplated  or  taken  by  the  company,  where  it  is  of  a  nature 
demanding  Government  attention,  and  that  he  shduld  not  have  to  refier  such 
action  for  sanction. 

298.  We  consider  that,  where  industrial  undertakings  receive  Government 
aid,  e.g.,  by  way  of  guarantee  or  subscription  to  share  capital,  their  capital 
should  be  raised  in  India  in  rupees.  In  order  to  secure  that  the  opportunity  of 
subscribing  to  such  undertakings  is  fully  open  to  all  classes  of  the  public,  we 
think  that  Government  should  control  the  allotment  of  shares,  for  exam|)le,  by 
formulating  rules  designed  to  give  an  opportunity  to  small  investors  of  joining 
in  industrial  enterprise,  and  to  induce  the  Indian  public  to  take  an  interest 
in  industries. 

Undertakings  299.  Similarly  it  is  desirable  in  such  cases  for  Government,   so  far  as  the 

by  companies  m  circumstances  admit,  to  obtain  some  quid  pro  quo  for  its  assistance,  which 
Government  ^^J  ^^^®  ^^®  form  of  an  undertaking  to  sell  certain  products  to  Government 
assistance.  at  a  favourable  rate  and  within  certain  specified  limits  of  quantity,  if  required ; 

to  give  priority  to  Government  orders  in   certain  circumstances ;  or  to  accept 

a   certain   number  of  apprentices. 

We  wish  to  make  it  clear  that  the  foregoing  remarks  are  to  be  taken  in 
the  nature  of  general  suggestions ;  rigid  prescriptions  are  undesirable,  seeing 
that  in  the  early  stages  of  a  new  policy  the  activities  of  Government  must 
naturally  be  regarded  as  experimental,  and  should  therefore  not  be  unduly 
fettered  by  hard  and  fast  rules,  the  object  in  view  being  to  foster  industries  with 
the  minimum  amount  of  Government  assistance  or  interference. 

Enterprises  in  300.-  There  is   a  general  consensus  of  opinion  that   there  should    be   no 

competition  with  limitation  on  Government  aid  to  a  new  enterprise,  on  the  ground  of  its 
foreign  concerns,  competing  with  an  established  external  trade. 
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301.  Assistance  may  also  be  given  by  way  of  loans  to  small  or  cottage  indus- 
tries and  to  co-operative  societies.  This  class  of  loans  should  be  made  by  the 
Departments  of  Industries  to  persons  or  bodies  whose  financial  position  and 
character  are  found  on  local  enquiry  to  be  suitable.  Other  forms  of  security 
than  landed  property  might  be  accepted,  but  in  such  cases  a  stipulation  should 
be  usually  made  that  applicants  should  find  a  fair  percentage  of  the  total  outlay 
from  their  own  resources.  The  advice  of  the  members  of  the  Board  of  Indus- 
tries or  of  its  local  or  special  committee  as  to  the  financial  standing  of  an 
applicant  for  a  loan  would  be  of  value  and  would  usefully  supplement  local 
enquiries.  We  have  already  stated  that  all  schemes  for  Government  loans  to 
industries  should  be  worked  with  the  object  of  handing  over  the  business  to  a 
suitable  banking  agency  in  due  course,  and  the  interest  on  these  loans  should 
accordingly  be  fixed  at  a  rate  which  would  render  this  course  possible. 

It  should  be  a  condition  of  the  loan  that  it  should  be  spent  on  approved 
types  of  plant  and  the  department  itself  might,  when  desired  by  the  applicant, 
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purchase  tke  plant.  There  are  numerous  types  of  plant  suitable  for  the  purposes 
of  agriculture  or  of  small  industries,  which  could  be  made  available  by  Govern- 
ment on  the  hire-purchase  system.  This  system  has  already  been  followed 
with  some  degree  of  success  in  Mysore,  by  the  State  Department  of  Industries, 
and  by  private  concerns  elsewhere.  "We  print  as  Appendix  M  the  rules  for  hire= 
purchase  in  force  in  the  Mysore  State,  as  an  instance  of  a  mechanism  which 
experience  has  shown  to  be  effective. 

302.  We  consider  that  some  maximum  limit  must  be  placed  on  the  amount 
of  individual  loans  advanced  and  on  the  value  of  plant  supplied,  under  this 
system,  but  it  would  be  for  the  Local  Government  to  determine  the  figure  to 
which  the  powers  of  the  Director  of  Industries  should  extend.  We  are  further 
•of  opinion  tha^t  advances  of  this  kind,  whether  in  cash  or  by  way  of  hire- 
purchase,  should  be  made  under  a  special  Act  providing  suitable  means 
for  the  recovery  of  outstandings.  In  the  absence  of  such  provision,  the 
difficulty  of  recovery  will  tend  unduly  to  restrict  the  giving  of  advances.  The 
Land  Improvement  Loans  Act  and  the  Agriculturists'  Loans  Act  do  not  cover 
the  granting  of  loans  for  purposes  unconnected  with  agriculture,  nor  do  they 
permit  of  the  loan  taking  the  form  of  plant  made  over  to  the  recipient  on  a 
hire-purchase  system.  For  these  reasons,  we  think  that  fresh  legislation  would 
be  required. 
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CHAPTEH  XXI. 


PROVINCIAL  DEPARTMENTS  OF  INDUSTRIES. 

303.  We  have  shown  in  preceding  chapters  that  the  economic  development  Recapitulation  ( 
of  India  has  heen  very  incomplete,  and  that  its  numerous  deficiencies  have  left  previous  pro- 
her  exposed  to  disadvantages  and  dangers  from  which  a  proper  organisation  of  ^°      * 

her  resources  and  workers  would  make  her  free.  This 'end  "cannot  be  achieved, 
in  the  peculiar  circumstances  of  the  country,  without  the  adoption  of  a 
national  policy  of  industrial  improvement,  covering  a  number  of  parallel  lines 
of  advaifbe  which  have  been  explained  in  detail.  We  have  drawn  attention  to 
the  necessity  of  technical  and  industrial  education,  and  we  have  recommended  ^ 
a  comprehensive  scheme  to  meet  the  needs  of  the  leading  industries.  We 
have  indicated  the  extent  to  which  the  country  suffers  at  present  from  the  lack 
of  organisation  ^mong  scientists,  3,nd  we  have  made  general  suggestions  for 
remedying  this  deficiency.  We  have  pointed  out  the  improvements  which 
^  require  to  be  effected  in  the  Agricultural  and  ^Forest  Departments  and  in  the 
Geological  Survey,  to  make  them  more  useful  to  industrialists  and  to  the  country  • 
generally.  Agriculture  is  our  most  important  industry  and,  if  conducted 
on  more  efficient  lines,  it  will  not  only  supply  a  greater  range  of  raw  materials 
to  industrialists,  but  will  set  free  some  share  of  the  labour  which  it  is  at 
present  employing  in  a  wasteful  manner.  We  have  discussed  the  sources  of 
power  which  exist  in  India*  and  have  made  suggestions  for  their  more  economi- 
cal and  efficient  utilisation.  Perhaps  the  most  important  of  our  proposals  are 
those  relating  to  industrial  experiment  and  research,  and  to  technical  assistance 
and  advice  to  industrialists,  and  we  have  explained  in  some  detail  the  different 
forms  that  these  must  take  in  the  case  of  both  cottage  and  larger  industries. 
The  organisation  proposed  for  the  aid  of  the  former  will  require  to  be 
supplemented  by  a  system  of  finance  by  Government  and  by  co-operative 
agencies.  •  To  meet  the  financial  needs  of  the  larger  industries  we  have  made 
separate  suggestions.  We  have  proposed  that  the  purchase  of  Government 
stores  should  be  conducted  in  a  way  which  will  encourage  manufactures  in 
this  country,  and  we  have  also  pointed  out  the  necessity  of  an  improved  system 
of  commercial  and  industrial  intelligence.  We  have  made  a  number  of 
incidental  suggestions  regarding  such  matters  as  transport,  land  acquisition  and 
the  mining  rules,  which  will,  we  hope,  smooth  the  path  of  industrial  progress. 
We  have  discussed  the  general  position  of  industrial  labouf  in  India,  and 
have  tried  to  show  in  what  ways  its  efficiency  is  afiected  by  the  surroundings 
in  which  it  lives  and  works,  and  how  far  these  can  and  should  be  improved. 

304.  To  carry  out  these  suggestions  in  the  first  instance  and  to  maintain 
the  ground  won,  we  require  a  specific  organisation,  properly  equipped  for  the 
purpose,  whose  duty  it  will  also  be  to  keep  a  constant  watch  for  industrial 
developments  abroad  that  may  menace  the  interests  of  India,  and  to  see  that  such 
assistance  as  can  be  afforded  is  not  lacking  to  our  industries  in  their  struggle 
against  outside  competition.  We  must  emphasise  the  extensive  nature  of  these 
proposals,  each  one  of  which  will  involve  heavy  responsibility  in  direction, 
which  can  only  be  discharged  with  the  aid  of  the  best  expert  advice,  executive 
work  on  a  wide  scale  requiring  a  numerous  staff  for  its  performance,  and  the 
expenditure  of  large  sums  both  by  Government  and  the  industrial  public. 

We  are  proposing  measures  designed  to  assist  existing  industries,  in  which 
many  Cforespf  rupees  are  inyested,  and  to  build  up  new  on^s  which  may  become 
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of  equal  importance,  with   the  object  of  making  India  self-sufficing  both  in 
j-espect  of  her  industries  ard  of  the  expert  staff  which  they  require.     These 
*  far-reaching  aims  can  never  be  achieved  without  a  great  effort,  in  which  both 

the  Government  and  the  people  must  fully  co-operate ;  and  for  this  co-operation 
we  have  provided.  So  far  as  Government  is  concerned,  the  main  share  of  the 
work  will  fall  to  provincial  administrations,  but  in  the  interests  -of  economy 
and  efficiency  alike,  some  important  duties  will  have  to  be  performed  by  the 
.  Imperial  Government,  and  the  latter  will,  in  any  case,  be  responsible  for  the 
success  or  failure  of  the  policy,  of  which  it  must  assume  the  general  direction. 

Shares  of  305.    We  have  already  indicated  the  shares  that  will  have    to  be  borne  in 

Imperial  and       ^j^^g  -^york   by  the  Imperial  and  Local  Governments,  respectively.     The  control 

ments  in  in^s     °^  technical  and  industrial  education,  except  in  the  cale  of  two  central,  institu- 

trial  policy.  tions,  one  for  the  highest  class  of  instruction  in  engineering,  the  other  for 

*  metallurgy  and  mineral  technology,  for  which  we  think  a  necessity  will  sooner 

or  later  arise,   will  lie  entirely    with  provincial   Governments,    though    we 

contemplate  certain  advisory  functions  being  performed  by  imperial  agency,  to 

ensure  this  form  of  education  being  maintained  on  sound  lines   and   to  avoid 

the  numerous  errors  of  the  past. 

By  far  the  greater  number  of  the  members  of  the  Chemical  Service,  which 
is  the  one  most  intimately  concerned  in  industries,  would  according  to  our 
recommendations  be  placed  under  the  orders  of  Local  Governments,  and  the 
Imperial  Government  would  then  be  concerned  merely  with  questions  of  the 
recruitment,  promotion  and  distribution  of  the  staff,  and  with  fundamental 
research.  We  have  proposed  no  alteration  in  the  existing  allocation  of 
responsibility  in  respect  of  the  Agricultural  and  Eorest  Services,  nor  in  the 
case  of  the  Geological  Survey.  In  Chapter  XIV  we  have  shown  that  a 
limited  number  of  special  cases  exist,  where,*  in  the  interests  of  economy 
and  efficiency,  the  initial  measures  must  be  taken  by  the  Imperial  Government:^ 
But  in  most  cases  this  work  would  be  done  by  provincial  Governments,  who 
would,  as  a  rule,  be  responsible  for  the  practical  application  of  the  results  of 
investigations,  whether  carried  out  by  themselves  or  by  the  .  Imperial 
Government.  ^We  have  proposed  that  commercial  and  industrial  intelligence 
should  be  collected  and  utilised  in  the  first  instance  by  the  provincial  Depart- 
ments of  Industries,  which  would  transmit  the  information  to  the  Director^  of 
Comrnercial  and  Industrial  Intelligence.  The  purchase  of  stores  would  be 
dealt  with  initially  by  provincial  departments,  but  there  are  certain  important 
materials  which  must  obviously  be  purchased  by  a  central  agency,  and  this 
will,  in  any  casii  be  required  for  the  distribution  of  provincial  demands  that 
cannot  be  satisfied  locally.  * 

The  administration  of  certain  Acts  and  rules  affecting  industries,  such  as 
the  Factories  Act,  and  the  Mines  Act  and  Mining  Bules,  should  be  controlled 
by  an  imperial  department,  as  at  present,  to  avoid  inequalities  of  treatment 
which  would  operate  unfairly  on  industrialists  in  different  parts  of  the  country, 
though  the  necessary  executive  work  woMd  continue  to  be  done  entirely  by 
Local  Governments.  In  respect  of  financial  aid  to  industries,  we  have  proposQji, 
that  loans  to  cottage  and  small  industries,  when  necessary,  may  be  made  by 
Local  Governments ;  while  we  think  that  larger-scale  finance  must  be  for  the 
present  provided  by  private  agency,  though  we  contemplate  the  grant  of 
Government  assistance  in  special  cases.  The  welfare  of  industrial  workers  must 
be  entirely  a  provincial  concern. 

Departments  of  Industries  have  been  formally  sanctioned  by  the  Secretary 
of   State  in  some  provinces  (Madras  and  the  United  Provinces),  and  in  most 
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others  ientative  measures  of  a    similar  character  have  been  taken   by  local 
administrations. 

We  think  that  the  recapitulation  of  our  proposals,  which  we  have  given 
in  this  chapter,  will  show  that  the  responsibilities  of  provincial  Governments 
in  respect  of  industries  can  be  successfully  discharged  only  through  provincial 
Departments  of  Industries,  which  should  be  controlled  by  Directors  of  In- 
dustries. In  these  conclusions  we  are  supported  by  the  almost  unanimous 
opinion  of  the  witnesses  who  gave  evidence  before  us. 

306.  The  work  of  provincial  Departinents  of   Industries  should  fall  under  Work  of  Pro- 

_  the  following  heads  :—  vincial  Depart- 

(a)  The  direct  encouragement  of  industries,  including  a  large  share   in  ^g"  ^  °    n  us  - 
industrial  research  work,   the  provision  of  technical  advice  and 
assistance  to  industrialists,  the  examination  of   applications  for    ■ 
special   concessions,    and   the  grant  of  loans  to  small  and  cottage 
industries. 
.(6)  The  collection  and   distribution   of  commercial   and  industrial  in- 
telligence;  the   work   of  passing   Government  indents  and   of 
purchasing  and  inspecting  certain  classes  of  Government  stores; 
the   organisation   of  markets  for  local  products  ;   the  conduct  of 
special  enquiries  and  industrial  surveys  ;  the  holding  of  industrial 
exhibitions  and  the  management  of  commercial  and  industrial 
museums. 

(c)  The   control  of  technical  and,  industrial   education.     This    would 

necessitate  the  training  of  staff  for,  and  the  inspection  of,  in- 
dustrial schools  ,^  the  organisation  and  inspection  of  apprentice 
classes  attached  to  large  works,  and  the  provision  of  the  staff 
for  the  necessary  theoretical  teaching.  The  Director  would  also 
have  to  take  his  share  in  the  control  of  the  higher-  institutions 
for  technical  training.  Eunds  for  technical  and  industrial  educa- 
tion would  be  provided  from  his  budget. 

(d)  The  control  of  the  staff  employed  for  the  local  administration  of  the 

Electricity,   i'actories  and   Boiler  Acts ;   and  the  furnishing  of 
advice  to  Government  on  the  industrial  and  commercial  aspects 
of  the  Mines  Act  and  of  the  rules  for  mining  leases  and  pros- 
pecting licenses. 
We  desire  to  draw  attention  also  to   the  necessity  for  some  means  of 
exchanging  information  regarding  the  experience  gained  in  different  provinces. 
Even  in    respect    of  cottage    industries    this    is  necessary.      We  found   at 
work  in  the  local  weaving  institute  of  a  certain  province  two  types   of  looms, 
the  use  of  which  had  been  entirely    abandoned,   and  for  good  reasons,  in  at 
least  three  other  provinces   which  had  tried  them.     We  have  made  definite 
proposals  to  secure  the  exchange   of  information  in  respect  of  technical  and 
'  industrial  education  and  of  the  purchase  of   Government  stores.     As  general 
measures,  periodical    publications,   occasional  conferences,  both    general  and 
sectional,  and  inter-provincial  visits  seem  the  best  means  of   doing   what  is 
needed. 

307.  We  have  further  to   consider  what  should  be  the  relations  of  the  Relations  of 
Director  of  Industries   with  the  Agricultural  and  Co-operative  Departments.  J'epartment  of 
With  regard  to  agriculture,  the  functions  of  the  Director  of  Agriculture  would^^j^^p  ^^p^^J' 
naturally  include  the  collection  of  intelligence  of  comnjercial  value  regarding  ments. 

the  crops*  produced  in  the  province,  which  he  should  communicate  to  the 
Director  of  Industries ;  though  he  himself  should  supply  the  essential  informa- 
tion to  the  Director  of  Statistics.  Agricultural  engineering,  including  the 
demonstration  to.  agriculturists    of    small    power    plants,  should  be  under 
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the  control  of  tke  Director  of  Industries.  ^In   Bombay,   wliere  until    recently 
(1918)    there  was  no  Director  of  Industries,  this  work  was  controlled  by  the 
Director  of  Agriculture ;  a  similar   course  is,   it  is  understood,   contemplated 
by  the  United  Provinces  and  Punjab  Governments ;  and  the  Madras   Govern- 
ment in  1916  placed  the  Pumping  and  Boring  Department  under  the  Director 
of  Agriculture.    The  absence  or  comparative  inactivity  of  provincial  Depart- 
ments of  Industries  can  be  the  only  reason  for  such  a  course.    Where  a  well- 
equipped  Industrial  Department  is  actively  at  work,  it  seems  a  waste  of  control 
to  have  one  department  putting  in  power  plant  for  agricultural  work  and 
another  for  other  small  industries,  side  by  side  in  the  same  district.     The  work 
itself  is  of  a  totally  different  character  from  that  which  properly  belongs  to  the 
Agricultural  Department,  and  valuable  adaptations  and  improvements  are   not 
likely  to  be  forthcoming  except  from  a  technical  department  which  can  control 
the  work  of  industrial  specialists. 

The  connection  of  the  Director  of  Industries  with  co-operative  work  for 
industries  has  been  discussed  in  Chapter  XVIII.  Hie  intimacy  of  the  relations 
between  industrial  improvement  and  agriculture  has  been  emphasised  in 
Chapter  V,  and  we  here  again  draw  attention  to  the  necessity  of  the  provin- 
cial departments  in  question  being  so  co-ordinated  as  to  secure  close  and 
harmonious  working  Between  all  of  them.  This,  we  think,  may  be  best  attained 
by  placing  them  directly  under  the  charge  of  a  single  high  official,  preferably 
a  Member  of  the  Executive  Council.  It  is^clear  that  the  functions  of  the 
Departments  of  Industries  will  be  both  extensive  and  imj)ortant,  ^nd  that 
they  will  involve  a  serious  increase  in  the  responsibilities  of  Local  Govern- 
ments. Skilled  control  and  an  expert  staff  will  be  required,  and  full  co- 
operation with  industrialists  and  capitalists  must  be  obtained. 

Proposals  for  a  398.    ]?or  the  proper  control  of  its  staff  and  the  efficient  conduct  of  its  work, 

trigs_  '   the  department  should  be' supervised  by  the  Director,  who  should  be  assisted  by  a 

provincial  Bbard  of  Industries,  the  members  of  which  should  be  appointed  by 
Government,  in  some  cases  on  its  own  selection,  in  others  on  nomination  by 
suitable  public  bodies.  We  have  attempted  below  to  work  out  a  scheme  which 
would  be  suitable  for  those  provinces  where  a  wide  field  of  selection  exists 
among  persons  engaged  in  large-scale  industries  and  commerce.  But  we  re- 
cognise that  it  may  be  desirable  in  other  provinces,  at  any  rate  at  first,  to  attach 
fewer  powers  and  responsibilities  to  the  Board. 

Three  main  suggestions  have  been  made  : — (1)  That  the  Director  of  the 
department  should  be  an  executive  officer  solely  responsible  to  his  Local 
Government ;  (2)  that  the  department  should  be  controlled  by  a  Board  .of 
officials  and  non-officials,  and  that  the  Director  should  be  its  executive  officer 
and  under  its  orders  ;  (3)  that  the  Director  should  work  under  the  orders  of 
the  Local  Government,  but  should  be  assisted  by  a  Board,  of  which  he  would 
be  the  Chairman.  So  far  Madras  has  adopted  the  first  method  and  the  United 
Provinces  the  third.  No  province  has  accepted  the  second  proposal  and  rightly 
so,  as  it  seems  to  be  unworkable.  Therie  seems  to  us  to  be  no  doubt  that 
the  third  course  should  be  generally  followed.  The  Board  should  not  be  merely 
an  advisory  body  liable  to  have  its  suggestions  disregarded  by  the  Director  ; 
for  it  will  be  difficult  to  get  responsible  and  competent  men  to  serve  on  such 
conditions.  In  respecj  of  all  matters  not  specially  excluded  from  its  scope, 
it  should  be  consulted,  and  in  particular  regarding  the  framing  of  the  budget, 
the  expenditure  of  budgetted  fuuds,  and  the  appointment  and  promotion  of  the 
superior  staff,  but  discipline  and  ordinary  office  routine,  as  well  as  such  matters 
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as  tke  local  administration  of- the  Factories,  Mines  and  Boiler  Acts,  should  be  left 
to  the  Director.  "Where  the  Board  is  in  agreement  with  the  Director,  action 
may  be  taken  within  the  powers  delegated  to  the  department  by  the  Local 
Government;  where  they  disagree,  the  matter  should  be  referred  to  the 
authority  to  which  the  department  is  subordinate.  It  is  hardly  necessary  to 
add  that  the  Director  sKould  not  submit  proposals  to  Government  regarding 
questions  in  which  the  Board  is  concerned,  without  consulting  it. 

309.  Some  diversity  of  opinion  exists  as  to  the  composition  and  strength  Composition  and 
of  the  Board.     We  consider  that  it   should  be    mainly   non-official.     We    do  strength  of  the 
not  think  that  it  should  be  used  to  co-ordinate  the  work  of  the  various  other    ^^ 
departments   of  Government  which  will  come  into  intimate  contact  with  the 
Department    of    Industries,   such    as  those  controlled    by    the    Director    of 
Agriculture,  the  Registrar  of  Co-operative  Societies,   the  Conservator  of  Forests 

and  the  Chief  Engineer.  In  our  opinion,  the  Board  should  be  a  link  between 
merchants  and  manufacturers  and  the  executive  authorities  of  Government 
who  deal  with  their  interests.  It  is,  we  think,  worth  while  to  recommend 
specially  that  adequate  provision  should  be  made  for  the  representation  of 
financial  interests  by  the  managers,  of  banks  or  branches  of  banks  established  in 
the  province.  The  post  of  Secretary  to  the  Board  should  be  filled  by  an 
appropriate  officer  of  the  Department  of  Industries. 

The  Board  should  be  a  small  body,  the  size  of  which  should  not  be  less 
than  six  or  more  than  twelve,  according  to  the  province.  In  the  case  of  a 
Board  appointed  from  the  business  community  of  a  province,  it  would  hardly 
be  possible  to  appoint  more  than  a  single  member  with  a  knowledge  of  a 
subject  like  hand-loom  weaving  ;  and  such  a  member  might  not  be  helpful 
in  respect  of  other  matters.  The  Board  should,  therefore,  have  power  to 
co-opt  members  for  temporary  ^or  special,  purposes  and  to  appoint  standing 
or  temporary  sub-committees,  including  persons  from  outside  its  own  number, 
to  deal  with  special  subjects.  We  think  that  the  development  of  the  depart- 
ment would  be  facilitated  by  the  formation  of  local  or  district  committees 
which  would  be  able  to  diffuse  industrial  information  and  would  report  to  the 
central  committee  regarding  matters  of  local  interest.  Further  thesfe 
committees  should  prove  a  powerful  means  of  exciting  throughout  the  province 
an  active  interest  in  the  work  of  the  department. 

310.  It  might  be  desirable  to  offer  fees  to  the  members  of  the  Board  and  Payment  of 

of  the  sub-committees  and  to  grant  them  travelling  allowances  for  attending  mejnbers  of  the 
r«,  .  -.  1        -111        i.       i'j.1  i-ii    Board  for  attend" 

meetings.     This  course  is  commonly  adopted,  not  only  in  the  case  of  the  j^g  j^g^j^gg^ 

directors  of  limited  companies,  but  also  of  the  members  of  Port  and  Improve- 
ment Trusts.  .^ 

311.  The  description  which  we  have  given  elsewhere,  and  in  particular  in  Qualifications  of 
Chapter  XIV,  of  the  duties  which  the  Director  will  have  to  perform,   and  f'J**'*^  °* 
the  proposals  which  we  have  made  in  this  chapter  regarding  his  administrative 

position  and  the  working  of  his  department,  will  show  that  he  must  be  a  man 
with  special  qualifications.  These  include,  in  the  first  place,  business  sense,  i.e., 
the  capacity  of  appreciating  the  technical  features  of  industries  in  their  bearing 
on  commercial  possibilities,  and  the  abUity  to  form  conclusions  as  to  the  commer- 
.cial  soundness  of  a  scheme  worked  out  by  a  technical  expert;  the  power  of 
organisation ;  familiarity  with  the  practical  handling  of  economic  questions ; 
and  local  knowledge.  If  such  a  man  be  also  an  expert  in  any.  industrial  branch, 
this  will  be  a  great  advantage.  Men  of  the  above  type  may  be  found  either  in 
Government  service  or  among  the  commercial  community.  Officials  will 
probably  be  somewhat  deficient  in  their  appreciation  of  the  business  aspect  of 


192 


Relations  of 
Director  with 
Local  Govern- 
inent. 


industrial  propositions  and  in  their  capacity  for  business  management.  l^hos6 
of  them  who  do  not  possess  technical  knowledge  will  be  unable  to  add  to  or 
improve  the  suggestions  of  their  technical  staff,  and  it  is  not  likely  that  they 
will  be  able  to  initiate  new  industrial  proposals.  Non-officials  may  or  may  not 
possess  expert  technical  knowledge ;  but  they  are  less  likely  to  have  wide  local 
knowledge,  while  the  best  men  among  them  may  not  be  willing  to  accept  the 
comparatively  limited  prospects  of  Government  service.  Our  remarks  in  this 
chapter  have  special  reference  to  the  initial  appointments,  which  will  give 
;rise  to  the  greatest  difficulty.  Later  on,  Directors  will  be  provided  from  the 
Imperial  Industrial  Service,  if  our  proposals  in  Chapter  SXII  be  adopted. 
For  the  first  appointments,  power  of  organisation  must  be  recognised  as  a 
factor  of  special  importance.  If,  then,  a  properly  qualified  industrialist  or 
business  man  is  not  forthcoming,  the  balance  of  advantage  in  these  cases  is, 
in  favour  9f  the  selection  of  the  Director  from  one  or  other  of  the  existing 
services.  But  no  undue  delay  should  be  allowed  to  elapse  before  replacing  a 
non-technical  man  by  a  suitable  member  of  the  Industrial  Service. 

312.  We  recommend  that  the  Telatiohs  of  the  Director  and  the  Local 
Government  should  be  as  direct  as  possible,  an  end  which  may  be  effected  by 
giving  him  the  position  of  Secretary  for  commercial  and  industrial  subjects. 
Proposals  emanating  from  his  department  will  already  have  been  scrutinised 
closely  by  the  Board  of  Industries  ;  and  it  seems  an  unnecessary  addition  to 
have  these  further  passed  under  review  by  Secretaries  with  no  special  know- 
ledge or  experience  of  the  subject,  though  they  should  of  course  be  examined 
in  the  Financial  Department  of  the  Secretariat  and  by  the  Secretaries  dealing 
with  other  departments  which  may  be  affected  by  the  proposals. 

We  have  considered  the  arguments  put  forward  on  the  other  side.  Some 
of  them  have  been  recapitulated  in  a  parallel  case  iny  paragraph  48  of  the 
Eeport  of  the  Public  Wor-ks  Department  Reorganisation  Committee.  But 
with  reference  to  the  views  therein  expressed,  we  think  that  the  Director  of 
Industries  and  his  Board,  dealing  as  they  do  with  the  economic  and  business 
aspects  of  a  proposal  as  well  as  with  its  technical  features,  will  not  be  exposed 
to  the  risk  of  taking  a  narrow  departmental  point  of  view. 

We  recognise  also  that,  as  pointed  out  by  the  Public  Works  Department 
^Reorganisation  Committee,  the  head  of  a  department,  who  is  also  a  Secretary 
to  Government,  may  be  to  some  extent  prevented  from  touring.  But  we  think 
that  this,  objection  has  been  overstated.  Although  the  touring  work  of  the 
Director  of  Industries  is  important,  it  is  confined  to  the  area  of  a  single  pro- 
vince, and  his  tours  need  not,  owing  to  the  nature  of  hi^  work,  be*  so  prolonged 
as  those  of  a  Chief  Engineer.  Cases  can  reach  him  by  post  and  be  returned  by 
him  without  undue  delay  ;  and  between  his  tours  he  will  have  ample  oppor- 
tunities for  personal  discussion  with  the  Member  in  charge  or  the  head  of  the 
Government.  He  would,  in  any  case,  require,  except  in  the  smaller  provinces^ 
the  assistance  of  a  Deputy  Director,  who  should  be  an  officer  as  far  as  possible 
of  the  type  which  we  have  indicated  as  required  for  the  J)ost  of  Director,  and 
this  assistance  would  set  him  free  from  routine  inspections. 

We  have  also  seen  it  urged  that  the  scrutiny  of  a  proposal  by  the  Member 
in  charge  (or  the  head  of  a  local  administration  without  a  Council  govern- 
ment) and  by  his  Secretary  should  be  looked  on  as  a  single  administrative  act, 
performed  for  the  saiie  of  convenience  by  two  separate  persons.  In  practice, 
however,  this  arrangement  involves  noting  by  the  ministerial  subordinates  of 
the  Secretariat  and  by  Under  Secretaries,  with  a  consequent  waste  of  time ; 
and  we  are  of  opinion  that,  if  the  Director  of  Industries  and  the  Advisory 
Board  do  their  duty  properly,  the   case  can  be  put  before  the  responsible  head 
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as  adequately  as  by  a  Secretary;  while  in  the  cases  that  the  Secretary  at 
present  sanctions  on  his  own  responsibility,  the  Director  should  himself  have 
the  necessary  powers.  A  large  proportion  of  the  proposals  sent  up  by  him 
will  be  of  a  nature  that  should  be  decided  on  purely  commercial  principles ; 
and,  with  the  opinions  of  the  Director  and  his  Board  to  help  him,  the  respon- 
sible Member  of  Government  should  have  ample  materials  for  coming  to  a 
decision.  The  cases  referred  should  not  be  numerous,  if  proper  delegation  of 
powers  is  effected. 

313.  We  have  already  drawn  attention  to  the  difficulties  that  will  face  a  Salary  of 
Local  Government  in  selecting  a  suitable  man  to""  fill  the  post  of  Director,^  Director  of 
especially  in  the  case  of  the  first  appointment ;  and  these,  together  with  the  "  ^^  "®^' 
important  influence  which  the  personality  of  the  Director  will  exercise  over  the 
tone  and  methods  of  the  department,  warrant  a  substantial  rate  of  pay,  sufficient 
to  attract  a  good  man  and  to  retain  his  services  for  a  reasonably  long  period. 
The  Director,  at  least  in  all  but  the  smallest  provinces,  should  be  a  man  with 
long  Indian  experience,  which  shouM  probably  not  be  less  than  15  years.  Such 
a  man,  if  in  the  Indian  Civil  Service  and  of  abilities  above  the  average— and 
these  will  be  needed  in  such  a  post— will  be  in  receipt  of  not  less  than  Rs.  2,000 
a  month.  Members  of  the  other  services  would  be  drawing  somewhat  lower 
pay.  A  man  who  has  started  in  commercial  life  without  family  or  other 
interest  would  at  that  time  probably  be  a  junior  partner  in  a  business  house, 
with  prospects  of  a  largely  increasing  share  in  the  concern.  We  have  already 
stated  that  the  Director  of  Industries  should  hold  the  full  status  of  a  Secretary 
to  Government.  These  considerations  seem  to  us  to  justify  in  the  provinces 
of  chief  industrial  importance,  such  as  Bengal,  Bombay  and  Madras,  a  salary  of 
Es.  3,000  a  month j  which  might,  in  the  case  of  a  man  taken  from  an  existing 
Government  service,  be  reached  by  incremental  stages  starting  at  a  figure 
based  on,  but  somewhat  exceeding,  his  salary  in  the  regular  line,  and  graduated 
so  as  to  reach  the  maximum  in  about  5  years.  Further  prospects  in  the  imperial 
department  also  await  a  successful  provincial  Director.  In  the  case  of  the  less 
important  provinces,  the  maximum  salary  might  range  between' Es.  2,000  and 
Es.  2,600.  We  recognise  that  the  nature  of  the  work  will  vary  greatly  from 
province  to  province,  and  that  the  possible  sources  of  recruitment  will  be 
numerous.  We  therefore  think -it  undesirable  to  do  more  than  indicate 
generally  the  limits  of  salary  likely  to  be  found  suitable,  leaving  the  Local 
Governments  to  work  out  their  initial  proposals  to  suit  individual  cases. 
To  secure  really  outstanding  men  for  the  first  appointments,  it  may  prove 
necessary  to  give  specially  favourable  terms,  even  in  advance  of  those 
suggested  above. 

814,     A  Deputy  Director  would  be  required  at  first  in  only  the  larger  Salaries  and 

provinces ;  and  he  should  receive  a  salary,  which  might  suitably  be  incremental,  duties  ol  other 

beginning  at  Es.  1,000  and  rising  to  Es.  1,500.     Deputy   Directors  may,  in  the  ^^^^f  °^  *?®. 
.■  ,  •,   ■,   r         r^       '  L         '  i>         .-,  .  ,  ■department  01 

first  instance,  be  recruited  from  Government  services  or  from  the  commercial  industries; 

community,  and  later  from  the  Imperial  Industrial   Service,  as  explained  by  us  Deputy 

in  the  following  chapter.  Directors. 

315.  The  indiistrial  engineers  who  would  be  required  in  the  provincial  Industrial 
departments  would  be  concerned  mostly  in  the  erection  of  small  power  Engineers, 
plants  and  in  advising  on  the  erection  of  machinery  in  factories ;  specialist 
knowledge,  where  needed,  would  be  provided,  as  a  rule,  by  seconding  special 
men  from  the  cadre  of  the  Industrial  Service  or  by  temporary  appointments. 
They  must  be  good  all-round  men  with  a  wide  range  of  practical  experience. 
Men  of  the  class  required- should  be  recruited  in  the  first  instance  as  explained 
by  us  in  the  next  chapter,  but  they  will  need  training  and  practical  experience 
befor'e  they  are  fit  to  be  placed  on  responsible  work.  As  we  point  out  there,  the 
engineer  staff  should  form  the  basis  from  which  our  proposed  Industrial  Service 
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Chemists. 


Circle  Officers. 


Intelligence 
work. 


Tabular  state- 
ment of  staff. 


will  be  built  up,  and  for  exceptionally  qualified  men  there  would  be  prospects 
of  rising  to  administrative  rank. 

316.  The  work  of  Chemists  in  the  provincial  departments  will  be  mainly 
of  an  analytical  character,  and  men  with  adequate  qualifications  can  be 
obtained  on  salaries  of  Rs.  300  rising  to  Rs.  500. 

317.  To  carry  on  the  current  duties  of  the  Department  of  Industries 
throughout  the  province,  it  would  be  necessary  to  create  a  number  of  territorial 
charges,  the  size  of  which  would  depend  on  the  work  to.  be  performed.  Each 
should  be  supervised  by  a  circle  officer,  whose  duties  wo«ld  comprise  the 
general  supervision  of  all  but  the  most  important  local  activities  of  the 
department  He  would  be  its  representative  on  the  spot  and  the  channel  of 
communication  between  the  people  and  the  department.  He  would  receive 
requestjs  for  assistance,  make  local  inquiries,  prepare  schemes  and  supervise 
minor  works.  He  should  invariably  be  an  engineer  with  a  general  experience 
of  industrial  work.  .Such  appointments  could  be  filled  best  by  local  men,  who 
are  more  easily  able  to  establish  friendly  relations  with  the  people  and  can 
tour  more  freely  among  them.  Their  salaries  should  generally  range  between 
Es.  200  and  Es.  700. 

318.  A  senior  office  assistant  on  Es.  500  or  thereabouts  would  be  required 
in  all  but  the  smallest  provinces  to  collate  and  keep  up  to  date  the  commercial 
and  industrial  information  furnished  to  or  collected  by  the  Industrial 
Department,,  and  to  supervise  the  office  work  in  connection  with  the  checking 
of  indents  and  the  purchase  and  supply  of  stores. 

319.  We  give  below  a  statement  showing  the  officers  who  would  constitute 
the  superior  stafE  of  a  Department  of  Industries  in  one  of  the  larger  provinces. 
Some  of  these  would  be  officers  drawn  from  the  Industrial  a^d  Scientific 
Services,  and  the  remainder  would  be  either  experts  on  temporary  agreements, 
or  officers  recruited  for  the  local  Industrial  Service,  which  each  provincial 
department  would  require.  The  list  is  inclusive,  and  all  the  officers  comprised 
therein  might  not  be  required  in  any  one  province  at  one  time.  We 
h^ve  formulated  in  the  next  chapter  our  proposals  for  the  constitution  of 
an  Industrial  Service,  but,  for  the  sake  of  convenience,  we  have  anticipated 
these  by  indicating  in  the  statement  the  officers  who  would  ordinarily  be 
members  of  that  service. 


Industrial  Service. 

Scientific  SeiTices. 

Local  StafC. 

Special 
experts  in 

Director. 

*Professors   in   teoh- 

Circle  officers. 

Supervisors 

Tanning. 

nioal     colleges   and 

• 

(Erecting).. 

Deputy  Director. 

schools. 

Superintendents  of   in- 

Inspectors (Main- 

Glass. 

Industrial  Engineers. 
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will  be  qualified    ex- 
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*  These  will  he  Bou?etinie8  engineers,  sojuetimcs  industrial 
coTisnltaDtB  in  their  special  snljects. 


chemists,  etc.,  and  will  act  as  experts  an(\ 
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CHAPTEE  XXII. 

AN  IMPERIAL  DEPARTMENT  OF  INDUSTRIES. 

320.  We   have   already   explained  that  there  will   be    certain    industrial  Degree  of 
problems  of  importance  common  to  more  than  one  part  of  India,  which  in  each  responsiwlity 
case  involve  the  employment  of  a  comparatively  numerous  body  of  technical  ^j^g  imperial 
experts  to  investigate  them,  it  may  be   on  a   commercial  scale,  and  to   pro- Government  for 
pound   promising  solutions.     These  are  sufficiently  important  and  sufficiently  *'*^®''^*'^®*'j^ 
correlated,   both  in  themselves   and  in    the    public    mind,  to  justify  special^      ^ 
treatment,  and  they  involve  interests  which  deserve  separate  representation  in 
the   Viceroy's  Executive   Council.     They  are  more  closely   allied  with  manu- 
facturing industries  than  with  the  production  of  raw  materials,  and   we   conse- 
quently see   no  reason  for  grouping  them  with  Agriculture  and  Forests,  which 
would  thus  remain,  as  now,  associated  with  Irrigation,   the  administration   of 
Land  Eevenue  Law,  the  collection  of  Land  Revenue  and  the  control  of  the 
Veterinary  Service. 

It  is  thus  a  most  im^portant  'duty  of  the  Government  of  India  to  pro- 
vide the  machinery  required  to  ensure  the  uniform  development  that  alone 
will  make  the  country  self-contained,  both  economically  and  for  purposes  of 
defence.  Erom  this  point  of  view,  India's  most  prominent  present  deficiencies 
are  the  absence  of  provision  for  the  smelting  of  metals  and  consequent  pro- 
duction of  alloys,  the  manufacture  of  chemicals  and  the  utilisation  of  the 
by-products  of  destructive  distillation  of  coal  and  wood,  the  manufacture  of 
rubber,  now  exported  in  a  raw  state,  the  preparation  of  foodstuffs  for  transport, 
the  production  of  the  better  qualities  of  leather  and  the  utilisation  of  the 
natural  wealth  of  the  forests  for  the  recovery  of  drugs,  essential  oils  and 
dyes.  In  addition  to  the  production  of  these  essential  materials,  the  organisa- 
tion on  a  large  scale  is  also  necessary  of  manufacturing  operations  for  the 
production  of  ar^«cZe»,  many  of  which  will  probably  not  be  undertaken^ in  the 
near  future  without  some  form  of  Government  guarantee  or  support.  This 
applies  especially  to  the  manufacture  of  electrical  machinery  and^  certain 
special  forms  of  mechanical  plant,  such  as  internal  combustion  engines, 
machine  tools,  and  heavy  steel  forgings.  In  most  of  these  enterprises  it  is 
obvious  that  only  Government  can  be  expected  to  give  an  effectual  lead. 
Similarly,  propositions  for  the  development  of  hydro-electric  power  involve 
concessidlns  either  for  development  or  distribution  independently  of  provincial 
boundaries  and  beyond  the  functions  of  Local  Governments  to  regulate. 
We  consider  that  otir  administrative  proposals  will  meet  these  requirements 
without  trespassing  on  the  rights  and  functi6ns  of  provincial  Governments  in  ' 
connection  with  their  own  local  problems,  whether  social,  economic  or 
industrial.  In  designing  this  central  machinery,  we  are  not  in  any  way 
reducing  the  authority  of  Local  Governments  ;  for  the  prograiJnie  of  progress 
which  we  propose  for  them  will,  if  conscientiously  undertaken,  demand  a  great 
increase  of  effort  and   of  co-operation  both  on  the  part  of  the  respective 

i  Governments  and  of  the  peoples  under  them.  We  are  not  taking  away 
responsibilities  from  Local  Governments  in  order  to  centralise  them  in  the 
Government  of  India,  but,  on  the  contrary,  are  proposing  additional  activities 
for  both,  especially  the  latter,  which,  according  to  the  majority  of  our  witnesses, 

.  has  been  out  of  tollch  with  the  commercial  and  industrial  needs  of  the 

country. 

■  36 
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321.  The  duty  of  supervising-  and  stimulating^  such  important  interests, 
many  of  which  are  vital  both  on  economic  andjjn  military  grounds,  could 
not  fairly  be  left  to  Local  Governments,  as  the  whole  programme  of  industrial 
development  must  be' framed  on  a  national  basis  and,  in  particular,  to  meet 
military  needs  which  will  vary  from  year  to  year.  Although  some  of  these 
industries  Which  are  required  for  the  direct  production  of  lethal  munitions  will 
presumably  be  carried  on  in  factories  owned  and  administered  by  Government, 
by  far  the  majority  of  them  might  more  suitably  be  entrusted  to  private 
enterprise ;  but,  if  the  latter  are  left  to  unassisted  private  enterprise,  their 
development  will  be  unequal,  and  only  those  will  be  taken  up  which  offer  the 
largest  and  quickest  returns  on  comparatively  small  capital  risks.  Many  of 
these  industries  also  flourish  only  in  family  groups,  and,  unless  the  State  is 
made  responsible  for  the  encouragement  and  maintenance  of  the  economically 
weaker  members  of  such  groups,  even  the  more  remunerative  enterprises  may 
be  neglected  to  the  detriment  and  possible  danger  of, the  country.  Experience 
of  the  past  three  years  has  drawn  attention  to  the  fact  that  the  requirements 
of  modern  civil  and  especially  industrial  life  largely  coincide  with  the  list  of 
essential  munitions  of  war,  and  that  questions  of  defence  are  vitally  connected 
with  those  of  industrial  development.  After  the  war,  India  will  find  herself 
face  to  face  with  nations  struggling  to  recreate  their  wealth  and  to  emerge 
from  the  economic  morass  into  which  they  have  been  plunged.  All  industrial 
problems  will  then  assume  an  enormous  importance  for  this  country ;  and 
without  wise  guidance  and  the  whole-hearted  and  energetic  prosecution 
of  a  strong  constructive  policy,  India  cannot  possibly  become  strong  and 
self-supporting,  and  cannot  possibly  fulfil  her  duty  to  herself  and  to  the 
Empire. 

We  have  proposed  in  this  report  an  extensive  scheme  designed  not  only  to 
remove  the  existing  industrial  deficiencies  that  threaten  national  safety,  but  to 
strengthen  and  enrich  the  country  as  a  whole,  by  providing  it  with  the  necessary 
equipment  for  increasing  its  powers  of  production.  A  nec€i§sity  therefore  exists 
for  a  central  authority  organised  alike  for  the  general  control  of  this  policy,  and 
for  the  actual  execution  of  such  parts  of  it  as  we  have  shown  cannot  be  suitably 
undertaken  by  Local  Governments.  No  avoidable  delay  can  be  allowed  to 
occur  in  the  prosecution  of  this  policy,  and  care  must  be  taken  that  progress 
must  be  on  even  and  continuous  lines,  and  dangerous  gaps  avoided.  These 
functions  can  only  be  performed  by  a  special  department  of  the  Imperial 
Government. 

322.  The  Imperial  Department  of  Industries  would  control  the  administra- 
tion of  the  various  Acts  with  which  it  is  concerned,  and  would  be  resnpnsible  for 
the  general  direction  of  the  acceptedr,  industrial  policy  of  the  country,  including 
technical  and  industrial  education.  The  remaining .  duties  of  the  department 
would  consist  of  the  initiation  and  running  of  any  imperial  pioneer  and  research 
factories  that  may  be  needed;  the  management  of  full-scale  Government 
factories ;  the  framing  of  schemes  for  assisting  private  enterprise  of  a  class 
for  which  an^  imperial  agency  would  be  required ;  the  supply  of  stores ; 
the  collection  and  dissemination  of  commercial  and  industrial  information  ; 
and  the  direction  of  such  scientific  and  technical  services  and  departments  as- 
come  under  its  control.  The  latter  class  of  duties  wiU  involve  much  work  of 
an  executive  nature,  which  cannot  conveniently  be  performed  directly  by  a 
department  primarily  constituted,  like  other  departments  of  the  Government  of 
India,  for  the  consideration  and  enunciation  of  matters  of  general  policy. 

An  organisation  of  suitable  constitution  and  powers  will,  therefore,  be 
required  for    the    performance    of  the  administrative  and  executive  duties 
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described  above.  In  view  also  of  the  growing  complication  of  Government 
work,  it  is  desirable  to  free  the  Member  in  charge  from  as  much  routine  as 
possible,  and  leave  him  leisure  to  deal  with  questions  of  policy. 

The  executive  and  administrative  duties  of  the  department,  many  of  which 
require  special  technical  knowledge,  should  be  performed  in  subordination  to 
the  member  by  a  group  of  responsible  officers  whose  experience  and  qualifica- 
tions can  be  best  utilised  by  combining  them  in  a  single  body.  This  body  we 
propose  to  call  the  Indian  Industries  Board.  Its  constitution  and  functions 
will  be  outlined  after  enumerating  the  various  heads  of  work  and  subordinate 
^departments  for  which  the  Member  in  charge  would  normally  be  responsible. 
They  are  obviously  in  excess  of  what  any  one  individual  could  effectively 
control,  while  qarrying  on  his  duties  as  an  Executive  Member  of  the  Viceroy's 
Council. 

323.  We  have,  however,  still  to  explain  what,  in  our  opinion,  should  be  Relations 

1  •  -1       •  D6tW66Q  iuGDlDGF 

the  precise  relations  between  the  Member  in  charge  and  the  Board.     We  have  j^  charge  and 

considered  the  desirability  of  providing   the  Member    with  a  secretariat  and  the  Board. 

departmental  establishment,  in  addition   to  the  establishment  attached  to  the 

Indian  Industries  Board.     We  recognise  that  the  Member  might  with  the  help 

of  a  separate  secretariat  be  able  to  bring   a  more  independent  judgment  to 

bear  on  the  Board's  proposals.     But  the   extra  cost  involved,   and  the  delay 

and  waste  of  work  caused  by  the  double   noting,   would   more  than   outweigh 

the  above  advantages.    The   Member,   after   all,   is  responsible  not  only  for 

laying  down  the  general  policy  of  the  department,  but  for  securing  its  energetic 

prosecution ;  and  we  think  that  this  responsibility  can  be  best  maintained,   not 

by  placing  him  in  the   seat  of  a  detached  critic,  but  by    emphasising  his 

position  as  'departmental  head.    He  should,  we  think,  be  President  of  tbe 

Board,  without  the  charge  of  any  specific  branch  of  work.    This  would  enable 

him,  in   considering  any   question  that   may  come  before  the  Board  or  any 

proposal  that  may  emanate  from  the  head  of  a  subordinate  department,  to  take 

a  view  which  would  be  free  from  the  departmental  prepossessions  tha€  may 

affect  his  colleagues.      It  will  also  keep  the  other  members  of  the  Board 

sufficiently   in  touch  with  the  general   policy  of  Government,   to   prefent 

inconvenient     divergencies,    resulting  in  friction  or  waste   of  work.      The 

Member,  as  President  of  the  Indian  Industries  Board,  must  have  full  powers 

as  he  has  full  responsibility,  and  should,  therefore,  be  in  a  position  to  overrule 

the  views  of  his  colleagues ;  they  should,  however,  have  the  right  of  placing 

their  opinion  on  record  in  such  cases. 

324.  The  subjects  and  departments  at  present  under  the  control  of  the  Functions  of 
Department  of  Commerce  and  Industry,   which   we  have  either  specifically  '"'iperial 
recommended  for  allotment  to  the  proposeJi  Department  of  Industries,   orj^^^l^g 
which  should  fall  to    its  share,  in  view  of  their  nature  and  associations,  are 

the  following  :— 

1.  Geology  and  Minerals   (including  the  Geological  Survey  of  India 

and  the  administration  of  the  Indian  Mines  Act) . 

2.  Salt. 

8.  Indian  Explosives  Act  and  the  Indian  Petroleum  Act. 
4t.  Stationery  and  Printing. 

5.  Inventions  and  Designs  • 

6.  The    collection    and    distribution    of    commercial    and     industrial 

intelligence. 

7.  The  supply  of  stores,  which,  under  our  proposals,  will  include  the 
*  receipt  of  indents  and  their  examination  and  distribution  for 
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purchase  in  India  or  abroad ;   and   the  administration  of  the 
Department  of  Stores.  f 

8.  The  Indian  Factories  Act. 

9.  The  general  encouragement  of  industries,   including   the  grant  of 

assistance  or  concessions  to  industrialists   in  cases  of  more  than 
provincial  importance. 
10.  Advice  to  Local  Governments  regarding  the  improvement  of  industries 
and  the  conduct  of  technical  and  industrial  education,   the  latter, 
of  which  duties  has  hitherto  pertained  mainly  to  the  Department 
of  Education. 

11.  The  administration  of  the  various  Acts  relating  to  steam  boilers. . 

In  respect  of  some  of  the  above  heads  (Nos,  2,  6,  7,  9  and  10),  we  have 
proposed  a  considerable  increase  and  modification  in  the  scope  of  {he  existing 
work.  In  Chapter  XV  we  have  recommended  that  the  following  subject 
be  transferred  from  the  charge  of  the  Public  Works  Department  to  the 
Department  of  Industries  : — 

12.  Electricity. 

We  think  that  the  Department  of  Industries  should  also  be  made 
responsible  for  the  following  heads,  if  they  are  placed  under  the  control  of  a 
civil  department :  — 

13.  Ordnance  factories. 

14.  The  inspection  of  ordnance  manufactures. 

The  proposals  which  we  have  detailed  in  Chapters  IX  and  XIV  of  our 
report  would  also  involve  the  control  by  the  Department  of  Industries  of  the 
following  entirely  new  heads :  — 

16.  General  direction  and  application  of   chemical   research,   and  the 
•  ,  control  of  the  proposed  Chemical  Service. 

16.  Imperial  factories  for  research  or  demonstration. 

We  have  proposed  that  chemical  researcjh  and  the  Chemical  Service 
should  be  under  the  Department  of  Industries.  Of  the  other  scientific  services 
recommenced  in  Chapter  IX,  those  relating  to  bacteriology,  botany,  entomology 
and  zoology  will  be  so  closely  in  touch  with  the  work  of  the  Agricultural  and 
Forest  Departments  that  they  would  naturally  come  under  the  same  depart; 
ment  of  the  Gorernment  of  India.  The  Chemical  Service  would,  it  is  true, 
lend  its  officers  to  practically  every  department  of  the  Government  of  India, 
but  its  relations  with  industries  would  be  so  numerous  that  it  should  certainly 
be  brought  for  administrative  purposes  under  the  proposed .  Department  of 
Industries.  The  subject  of  geology  and  minerals  would  also  have  its  nearest 
associates  in  the  chemical  group.  There  remain  a  certain  number  of  technical 
industries,  .such  as  tanning  and  the  manufacture  of  glass  and  of  certain 
chemicals,  including  dyes,  which  would  require  laboratories  for  research, 
research  factories  and  .small  pioneer  factories  on  a  commercial  scale.  The  staffs 
of  these  should  include  chemical  technologists,  and,  as  these  factories  would  not 
be  permanent,  the  cheapest  way  of  staffing  them  would  be  to  borrow  men  from 
the  Indian  Chemical  Service. 

With  reference  to  items  13  and  14,  ordnance  factories  and  the  inspec- 
tion of  ordnance  manufactures,  we  have  already  stated  in  Chapter 
XIV  that  ordinarily  we  see  no  reason  for  the  existence  of  full-scale 
(iovernment  factories,  except  tor  the  production  of  lethal  munitions. 
We  have  taken   no   evidence  regarding  the   working  and  control  of  these 
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factories,  but  we  have  contemplated  the  possibility  of  their  being  placed  under 
the  Department  of  Industries,  because  their  operations  must  be  conducted 
on  business  and  technical  lines  very  similar  to  other  activities  of  that  depart- 
ment. If  it  be  -decided  to  hand  over  these  factories  to  the  control  of  a  civil 
department,  they  would  naturally  be  administered  with  direct  regard  to 
military  needs  (and  it  should  not  be  difficult  to  provide  an  appropriate 
mechanism  in  the  form  of  a  Munitions  Council  to  ensure  this  end),  while  they 
would  be  actually  managed  by  specialised  technical  officers. 

We  think  that  the  Department  of  Statistics  should  be  left  under  the 
control  of  the  Commerce  Department  of  the  Government  of  India,  while 
fisheries  should  not  be  handed  over  to  the  Department  of  Industries,  unless  that 
department  is  also  eventually  req_uired  to  take  charge  of  Agriculture  and 
Forests. 

325.  It  will  be  observed  that  the  heads  of  business  which  would  be  placed  Duties  and 
under   the   Department   of  Industries,  fall  naturally  into  three  classes,  with  QuaUfications  o£ 
reference  to  their  subject   matter  and  to  the  qualifications  required    by  the  i^^jgjj  iji^yg^rigg 
supervising   member  of  the    Board,     Tbe   Indian    Industries    Board  should,  Board, 
therefore,  consist  of  three  ordinary  members   apart  from   the   President.     The 

member  dealing  with  heads  1,  2,  3,  15  and  16  should  be  a  man  whose  educa- 
tion had  combined  a  scientific  training  with  subsequent  practical  experience 
in  subjects  such  as  those  which  form  the  equipment  of,  say,  a  consulting 
mining  engineer  or  of  a  technological  consultant.  Heads  4,  6,  7,  8,  9  and 
10  are  matters  into  which  general  business  qualifications  mostly  enter.  It  is 
important  that  the  same  member  should  be  in -control  of  heads  6  and  7  to  secure 
close  relations  between  the  Controller- General  of  Stores  and  the  Director  ^  of 
Commercial  and  Industrial  Intelligence.  Finally,  heads  5,  11,-  12,  13 
and  14i  are  concerned  either  with  actual  commercial  production  or  with  the 
business  aspects  of  industries,  and  could  suitably  be  handled  by  an  officer 
possessed  of  business  experience,  though  his  predominant  qualification  should 
ordinarily  be  a  knowledge  of  engineering. 

We  consider  it  desirable  that,  if  possible,  one  of  the  members  of  the  Board 
^should  have  had  actual  business  experience. 

The  equipment  of  the  three  controlling  officers,  whose  functions  we  have 
indicated,  wiU  thus  cover  almost  all  requirements  in  any  branch  of  industrial 
development  or  administration,  and  we  have  already  stated  that  we  think  it 
desirable  to  combine  the  three  officers  in  a  Board.  When  an  officer  is  dealing 
with  a  proposal  of  importance,  even  where  it  relates  exclusively  to  subjects 
under  his  own  control,  we  think  that  personal  discussion  with  experienced  and 
highly  qualified  colleagues,  whose  charge  consists  of  allied  subjects,  cannot  fail 
to  be  of  use.  Discussion  by  the  Board  will  be  of  special  value  in .  dealing 
with  requests  for  concessions  and  for  assistance  to  private  industrial  under- 
takings, and  with  proposals  for  the  pioneering  of  new  industries  by  Govern- 
ment ;  the  disposal  of  such  matters  often  involves  very  difficult  questions,  but 
these  must  be  systematically  examined  and  decided,  if  our  proposed  industrial 
policy  is  to  be  effective. 

326.  The  salaries  of  the  regular  members  of  the  Board  should  be  Rs.  4,000  Salaries  and 

a  month  each ;  their  position  and  qualifications  demand  good  pay,  and  that  responsibilities 
proposed^  would  mark  their  difference  in  status  from  officers  immediately  °*  *^®  members, 
subordinate  to  them,  whose  salaries  would  range  from  Es.  2,000  to  Ks.  3,000. 
The  members  of  the  Board  should  be  appointed  for  a  term,  of  five  years.  To 
attract  suitable  commercial  men  who  have  proved  their  qualities  in  business,  it 
may  be  necessary  to  offer  a  pension,  and  we  consider  that  it  would  be  advantage- 
ous to  provide  for  a  renewal  of  the  period  of  membership  in  very  special  cases. 
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Each  member  should  have  power  on  his  own  responsibility  to  decide  cases 
arising  from  the  branches  directly  under  him  of  less  importance  in  point  of 
principle  or  the  amount  of  money  involved;  where  other  branches  are 
concerned,  a  reference  should  be  made  to  them  ;  but  in  more  important  matters 
it  would  be  desirable  to  invoke  the  collective  responsibility  of  the  Board.  The 
members  of  the  Board  should  tour  regularly  and  frequently ;  and  their 
collective  functions  are  not  likely  to  be  exercised  with  sufficient  frequency  to 
interfere  with  this  duty. 

327.  The  Board  would  require  a  Secretary,  who  should  be  Secretary  to  the 
Department  as  well  as  Secretary  to  the  Board.  He  should  draw  a  salary  .of 
Rs.  3,000  a  month.  An  Assistant  Secretary  would  also  be  needed  for  each  of 
the  three  groups  of  subjects  that  forms  the  portfolio  of  each  ordinary  member 
of  the  Board. 

328.  After  careful  discussion  of  alternative  plans  we  feel  compelled  to 
recommend  that  the  headquarters  of  the  Board  should  be  with  the  Government 
of  India.  We  have  considered  the  possibility  of  separating  the  Member  in 
charge  from  the  rest  of  the  Board,  which  would  have  made  it  possible  to  locate 
the  latter  body  at  some  other  centre.  ^  We  fully  realise  from  the  unsatisfactory 
experience  of  the  past,  the  imperative  necessity  of  keeping  the  activities  of  the 
Board  in  close  touch  with  the  industrial  life  of  the  country.  But  we  think 
that  this  need  will  be  largely  met  by  the  fact  that  the  officers  controlling,  the 
various  departments  under  it  would  be  working  in  large  industrial  centres, 
while  the  members  themselves  also  would  have  had  considerable  industrial 
experience  and  would  tour  regularly.  It  would,  moreover,  be  difficult  to 
select  an  industrial  centre  as  the  headquarters  of  the  Board,  without  introducing 
a  bias  that  might  react  unfatourably  on  other  centres.  Further,  the  importance 
of  maintaining  close  contact  between  the  Board  and  the  Member  in  charge 
is  very  great.  Without  it  the  work  of  the  Board  would  be  delayed  and  tend  to 
become  ineffective,  while  the  Member  in  charge  of  the  Imperial  Department 
might  lose  touch  with  the  concrete  facts  on  which  the  industrial  policy  of 
Government  must  be  based ;  misunderstandings  might  arise,  and  the  Board 
might  lose  sight  of  the  wider  aspects  of  policy  by  which  its  proceedings  should 
be  directed. 


Necessity  for  a  329.  To    ensure    that    the  proposed  department  follows  sound  financial 

Finandal  methods  and  to  save  the  delays  which   necessarily  arise,  if  references  to  the 

A,dvis6r 

Finance  Department  are  conducted  by  ordinary  departmental  routine,    we 

recommend  that  the  services  of  a  Financial  Adviser,  with  similar  powers  and 

functions  to  those  of  the  Financial  Adviser  to  the  Army  Department,  be  made 

available  for  the  Industries  Board,  as  well  as  for  the  Department  of  Industries. 

His  services  would  be  of  special  value,  if  the   Board  be  made  responsible  for 

the  control  of  ordnance  factories.    This  officer  might  conveniently  be  given  a 

seat  on  the  Board  of  Industries.    This  would  secure  for  the  Department  of 

Industries    a  close  understanding  with  the  Department  of    Finance.      The 

Financial  Adviser  need  not  be  a  full-time  officer,  but  should  represent  the 

Finance   Department,  with  powers  to  sanction  expenditure  within  specified 

limits  or  to  refer  at  his   discretion  proposals  for  expenditure  to  the  Finance 

Department. 

Organisation  for  330.  Our    proposed  organisation,  both  imperial  and  provincial,   would 

oarryiDg  out  the  require  the  services  of  a  number  of  officers  capable  of  exercising  large  adminis- 

department.         trative    responsibilities  of  different  kinds.      It  is  clear,   however,    from   the 

description  of  their  duties  given  in  the  foregoing  chapters,   that   the  nature  of 
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their  work  would  in  many  cases  require  engineering  experience  a»d  in  almost 
all  practical  acquaintance  with  business  methods.  The  diflBculty  which 
Government  will  experience  in  obtaining  such  men  can  only,  we  think,  be 
overcome  by  training  them  in  an  Imperial  Industrial  Service,  and  we  shall  now 
outline  the  manner  in  which  this  service  should  be  organised.  We  propose 
in  the  first  instance  to  discuss  the  working  of  the  scheme  after  the  initial  stages, 
and  to  deal  later  with  the  difficult  question  how  it  should  be  started  and 
built  up.  The  suggested  imperial  department  would  require  suitable  controlling 
and  junior  officers  for  work  under  the  following  heads  : — 

The  administration  of  the  Mines  Act,  which  is  carried  out  by  the 
Department  of  Mines. 

The  Department  of  Northern,  India  Salt  Eevenue,  which  will,  i£  our 
proposals  are  accepted,  be  concerned  almost  entirely  with  the 
production  of  salt  from  sources  under  imperial  mauagement. 

Inventions  and  Designs,  the  law  and  regulations  regarding  which  are 
administered  by  the  Controller'  of  Patents. 

The  collection  and  distribution  of  commercial  and  industrial  intelli- 
gence obtained  from  provincial  and  imperial  officers  by  the 
Director. 

The  supply  of  stores,  which  will  require  officers  under  the  Controller- 
General  of  Stores  and  the  provincial  Directors  of  Industries  for 
purchase  and  inspection. 

The  Indian  Factories  Act,  which  is  administered  by  provincial  depart- 
ments consisting  of  Chief  Inspectors  and  Inspectors. 

The  general  encouragement  of  industries,  including  the  grant  of  assist- 
ance and  concessions  to  industrialists. 

Advice  to  Local  Governments  regarding  the  improvement  of  industries 
and  the  control  of  technical  and  industrial  education. 

The  administration  of  the  various  Acts  relating  to  steam  boilers. 

This  head  of  work  would  be  carried  out  in  the  same  way  as  in  the  case  of 
the  Factories  Act,  by  staffs  under  Local  Governments. 

Electricity.  The  Imperial  Government  has  at  present  an  Electrical 
Adviser,  while  the  Local  Governments  have  Elecliric  Inspectors. 

Government  factories  for  research  or  administration.  These  would  be 
worked  by  engineers,  technical  specialists  and  chemists. 

The  Controller- General  of  Stores  would  fix  contracts  for  the  supply  of 
articles,  among  which  engineering  materials  would  be  the  most  important.  His 
staff  would  consist  of  purchasers  and  inspectors  for  textile  goods,  timber  and 
furniture,  tools,  machinery  and  manufactured  or  partially  manufactured 
metals. 

The  Director  of  Commercial  and  Industrial  Intelligence  would  collect 
information  regarding  the  prices,  movements  and  availability  of  raw  materials 
and  manufactured  articles,  new 'industrial  processes,  and  the  progress  of 
industries  in  India. 

331.  Provincial  Directors  would  have  a  wide  range  of  responsibilities. 
They  would  advise  and  assist  local  industries  of  all  kinds  in  technical  matters 
and  would  in  many  cases  give  direct  financial  aid.  They  would  control 
industrial  and  technical  education.  They  would  collect  industrial  and 
commercial  information,  and  would  be  the  advisers  of  their  Local  Governments 
in  industrial   and  commercial  matters.     They  would  arrange  for  the  local 
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purchase  and  inspection  of  stores.  They  would  have  under  them  a  staff  including 
engineers,  technological  chemists,  specialists  in  various  industries,  craftsmen, 
and  technical  and  industrial  teachers  of  various  grades.  The  Deputy  Directors 
would  assist  the  Directors  in  most  of  these  functions ;  and  in  particular  would 
themselves  inspect  institutions  for  technical  education.  They  would  assist  the 
smaller  private  industrial  concerns,  and  supervise  the  work  of  engineers  and 
industrial  specialists.  They  would  also  organise  and  administer  the  various 
forms  of  assistance  to  cottage  industries.  The  special  Intelligence  Officers  at 
Bombay  and  Calcutta  would  collect  and  supply  commercial  and  industrial 
intelligence  in  these  cities,  especially. in  respect  of  foreign  trade. 

Officers  of  the  Imperial  Industrial  Service  employed  by  Local  Governments 
would  be  placed  under  their  orders  as  in  the  existing  cases  of  the  Forest  and 
Agricultural  Services.  ' 

332.  A  number  of  engineers  would,  as  we  have  seen,  be  employed  under  the 
higher  administrative  officers  both  imperial  and  provincial.  Though  the 
majority  of  these,  engineers'  might  be  engaged' either  on  short-term  agreements, 
or  with  salaries  and  prospects  designed  to  retain  them  in  Government  service, 
only  for  short  periods,  we  think  that  some  of  the  posts  might  serve  as  a  useful 
training  ground  for  higher  administrative  work. 

A  certain  number  of  men  with  training  in  chemistry,  geology,  and 
specialised  forms  of  engineering,  such  as  mining  (for  example  in  the  Salt 
Department)  and  electricity  would  also  be  needed. 

333.  A  working  basis  for  recruitment  is  thus  indicated.  It  should  not  be 
difficult  to  select  young  men  with  a  thorough  training  in  engineering,  but  not 
yet  definitely  committed  to  any  form  of  specialisation.  If  such  men  be 
recruited  into  a  service  with  the  duties  and  prospects  of  employment  that  we  have 
described  above,  they  would  gradually  acquire,  in  the  less  responsible  depart- 
mental posts,  business  and  administrative  experience  which  would  fit  them  for 
promotion  to  the  higher  grades.^  There  would  be  some  to  whom  the  technique 
of  their  profession  would  make  a  stronger  appeal,  and  these  might  prefer  to 
Specialise  in  different  branches  of  engineering. 

If,  on  the  other  hand,  no  such  service  be  constituted.  Government  would 
be  left  with  a  number  of  isolated  posts,  each  of  which  would  have  to  be  filled 
by  separate  recruitment  or  by  casual  promotion,  and  the  result  would  be 
discontent  or  inefficiency  on  the  part  of  the  staff,  and  constant  trouble  to 
Government  in  filling  vacancies.  Government  would  find  it  difficult  to  obtain 
men  of  the  qualifications  required  for  the  higher  posts  by  direct  recruitment ; 
and  would  be  in  competition  with  private  employers,  who  will  themselves  .need 
just  the  type  of  men  that  Gdvernment  is  attempting  to  obtain.  Unless,  there- 
fore, the  prospects  and  prestige  of  Government  service  are  such  as  to  counter- 
'  balance  the  attractions  of  higher  remuneration  elsewhere,  Governnlent  would 
have  to  be  content  with  inferior  men.  The  young  engineer  brought  into 
Government  employment  may,  under  the  scheme  which  we  propose,  reasonably 
count  on  promotion  in  due  course  to  a  post  *of  Director,  or  of  head  of  ,a  depart- 
ment under  the  Industries  Board ;  or,  if  his  abilities  are  adequate,  to  a  member- 
ship of  the  Indian  Industries  Board  itself. 

The  parallel  between  these  proposals  and  those  for  the  scientific  services 
is  very  close.  In  each  case,  we  rely  on  the  prospects  of  an  organised  service 
to  facilitate  recruitment  by  offering  definite  prospects  and  a  continuous  demand 
for  men  of  a  particular  type,  of  whom  a  regular  supply  would  be  forthcoming 
in  response  thereto,    The  service  would  afford  an  elastic  and  convenient  system 
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of  filling  the  various  posts  required  throughout  the  country ;  and  its  existence 
and  traditions  should  inspire  esprit  de  corps,  and  give  its  members 
administrative  experience  and  opportunities  for  specialisation.  These  qualities 
are  expensive  to  buy  ready-made  in  the  open  market.  We  do  not,  in  the 
case  of  either  the  Industrial  or  the  Scientific  Services,  overlook  the  necessity  that 
will  arise  for  the  recruitment  on  special  terms  of  men  for  individual  appoint- 
ments or  lines  of  work,  either  from  other  Government  services-  or  from  private 
employment,  whilst  outside  consultants  of  high  reputation  will  be  needed 
from  time  to  time  to  advise  on  specific  problems. 

It  will  be  observed  that  the  staff  for  the  manufacture  and  inspection  of 
munitions  is  not  included  in  the  above  proposals.  This  staff  will  have  to  serve 
imder  special  regulations,  to  secure  the  preservation  of  secrets  of  military  value. 
The  ordnance  factories  will  be  a  unit  sufficiently  large  to  maintain  a  service  of 
their  own ;  but  exchanges  between  this  staff  and  the  Imperial  Industrial 
■^Service  may  occasionally  be  effected  with  advantage,  and  the  latter  would  in 
any  case  provide  a  most  useful  reservoir  for  war  purposes. 


334.   Llecruits  for  the  Imperial  Industrial  Service  should  be  men  possessing  The  Imperial 

Industrir" 
Service- 


qualifications  such  as  will  be  obtained  by  mechanicaJ  engineers  who  have  passed  i™"stnal 


through  the  courses  of  training  that  we  propose  in  Chapter  X,  or  by  students 
of  the  existing  Indian  engineering  colleges  who  have  obtained  the  full  diploma 
in  mechanical  engineering.  These  qualifications  are  equivalent  to,  but  not 
necessarily  identical  with,  those  required  for  admission  as  Associate  Members  of 
the  Institute  of  Civil  Engineers.  The  age  of  recruitment  should  not  usually 
exceed  25  years.  All  recruits  should  be  selected  by  a  committee  working  under 
carefully  prescribed  rules.  We  think  it  desirable,  if  the  young  engineers  whom 
we  propose  to  recruit  are  to  develope  into  valuable  men,  that  they  should  be 
encouraged  after  aboiit  three  years'  service  to  take  study  leave,  which  should 
be  given  on  not  more  than  two  occasions,  and  for  not  more  than  two  subjects. 
The  total  leave  so  enjoyed  should  not  exceed  one  year  in  all  and  should  be 
confined  to  the  .first  20  years  of  service.  Men  within  two  years  of  their 
pension^should  not  be  allowed  study  leave.  These  conditions  would,  we  think, 
give  the  best  results  and  prevent  abuses.  They  might  also  be  made  applicable  to 
the  scientific  services. 

The  initial  salary  of  men  recruited  under  the  conditions  proposed  above 
need  not,  on  a  pre-war  basis,  exceed  Es.  450  a  month ;  they  should  be  on 
two  years'  probation  ;  and  should  be  eligible  on  confirmation  for  appointment  as 
Industrial  Engineers  in  provincial  Departments  of  Industries,  in  Govern- 
ment research  or  pioneering  factories,  or  even,  in  exceptional  cases,  as  Deputy 
Directors.  These  latter  appointments,  however,  should  as  a  rule  be  filled  by 
men  with  not  less  than  six  years'  experience  of  industrial  work  under  Indian 
conditions.  The  pay  of  Industrial  Engineers  should  be  incremental,  starting  at 
Ks.  500  on  confirmation  and  rising  by  stages  of  Rs.  50  a  year  to  Rs.  1,500,  with 
an  efficiency  bar  at  Rs.  1,250.  More  highly  paid  posts  should  in  all  cases  be 
filled  by  selection. 

The  ordinary  conditions  governing  the  grant  of  pensions  for  Government 
service  should  be  applicable.  • 

335.  We  think  it  necessary  to  point  out  that  the  work  which  the  Industrial  Possible 
Service  would  have  to  perform,  would  eventually  tend  to  change  in   nature,  subsequent 
While  it  is  imjossibie  and  useless  to  forecast  the  exact  lines  of   alteration,  the  ^le^^^e^I 
general  trend,  if  the  industrial  policy  which  we  recommend  prove  successful,  the  work  o£  the 
will  probably  be  in  the  direction  of  a  lessened  need  for  demonstration  and  department, 
pioneering  work,  and  an  increased  necessity  for  research,  technical  education 
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and  commercial  and  industrial  organisation.  The  general  characteristics  of  thd 
stafiE  employed  would  then  become  to  a  greater  extent  scientific  and  adminis- 
trative, and  to  a  less  extent  technical  than  at  present  contemplated.  But  the 
possibility  of  this  change  is  relatively  distant,  and  it  is  unnecessary  to  make 
proposaLs  at  this  stage  for  any  consequent  change  in  recruitment. 

336.  To  meet  the  situation  which  will  exist  before  a  regular  Industrial 
Service  has  been  built  up,  special  measures  will  be  needed.  No  time  should  be 
lost  in  introducing  the  proposed  method  of  regular  recruitment  to  fill  the 
junior  ranks  of  the  service.  But  the  selection  of  incumbents  for  the  higher 
posts  will  be  difficult,  and  there  will  be  serious  risks  of  failure  and  disappoint- 
ment, the  results  of  whick  are  bound  to  retard  progress.  It  is,  therefore, 
necessary  to  move  cautiously ;  posts  should  not  be  filled  merely  because  such 
posts  have  been  created,  and  permanent  arrangements  should  not  be- made  until 
satisfactory  candidates  are  available.  A  policy  of  judicious  opportunism  must 
be  adopted  in  respect  of  the  sources  of '  recruitment.  Suitable  men  maybe 
found  in  one  or  other  of  the  existing  services  or  in  private  employment. 
Though  we  think  that  engineering  experioDce  must  even  from  the  outset  be 
regarded  as  a  desirable  basis,  the  capacity  for  organisation  and  general  business 
sense  will  be  of  special  importance  in  the  case^of  initial  appointments.  -Some 
indication  of  the  lines  on  which  we  think  that  selection  should  be  exercised 
in  the  case  of  Directors  of  Industries,  which  will  be  the  most  difficult  of  all 
posts  to  fill,  has  already  been  given  in  Chapter  XXI.  Eor  these,  and  for  other 
high  posts,  men  may  have  to  be  engaged  for  limited  periods  and  on  special 
terms. 

337.  We  have  already  alluded  in  Chapter  IX  to  the  desirability  of  increasing 
the  provision  for  training  young  Indians  in  the  higher  branches  of  science  and 
technology,  thereby  increasing  in  the  country  the  number  of  potential  recruits 
for  the  proposed  scientific  and  technical  services.  We  have  made  similar 
proposals  for  the  training  of  young  engineers  of  the  kind  required  for  the 
suggested  Imperial  Industrial  Service.  We  recognise  that  at  thp  outset  there 
will  be  some  difficulty  in  obtaining  recruits  either  from  England,  in  consequence 
of  the  demands  for  qualified  engineers  for 'reconstruction  after  the  war,  or 
from  India,  because  of  the  present  relatively  small  field  of  selection. 

As  tlie  opportunities  for  technical  training  increase/  however,  we  believe 
that  the  necessity  for  importing  specialists  will  diminish  and  that  ultimately 
these  services  will  bo  ma4nly  filled  with  officers  trained  in  this  cotmtry.     ' 
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CHAPTER  XXIII. 

ESTIMATE  OF  COSTS. 

'  338.  The  proposals  which  we  hare  made  for  the  development  of  Indian  Scope  and  basis 
industries  involve  the  creation  of  an  Imperial  Department  with  an  Industries  o*  estimate. 
Board  exercising  executive  control  over  certain  Government  activities,  some 
of  which  are  already  carried  on  and  some  of  which  are  new  ;  of  provincial 
Departments  of  Industries,  ten  *  in  number,  which  will  also  take  over  certain 
duties  from  other  departments,  but  will  be  mainly  occupied  with  new  work_ 
We  have  prepared  estimates  showing  the  cost  which  the  imperial  and  each  of 
the  provincial  Governments  would  be  called  upon  to  bear.  These  estimates 
have  been  framed  to  provide  for  the  work  which,  we  think,  may  be  done  and 
the  situation  which,  we  think,  will  exist  for  some  time  after  the  end  of  the 
war  ;  and  we  consider  thai  the  total  proposed  expenditure  can  be  worked  up  to 
with  advantage  within  a-  period  of  from  five  to  sgven  years.  A  perusal  of  our 
report  will  show  that  we  do  not  contemplate  any  extensive  schemes  of 
Government  'participation  in  actual  manufacturing  operations,  and  we  provide  ' 
no  estimate  of  the  cost  of  such  Government  factories  as  it  may  be  found 
necessary  to  establish  in  the  interests  of  national  defence.  Such  expenditure 
would  be  incurred  in  pursuance  of  definite  schemes  of  working  prepared  by 
expert  agency,  and  only  after  their  necessity  has  been  accepted  by  Government. 

Our  proposals  have  in  certain  instances  been  framed  only  on  general  lines, 
and  we  have  in  some  such  cases  suggested  that  expert  committees  be  appointed 
to  work  out  the  necessary  details.  Moreover,  the  cost  of  experimental  and 
demonstration  work  depends  on  the  extent  to  which  ideas  likely  to  be  ixseful  to 
industrialists  are  evolved  by  the  staff  that  we  propose,  and  on  the  nature  of . 
these  ideas.  This  can  be  determined  only  after  detailed  examination  by  that 
staff,  based  on  some  period  of  practical  experience.  The  cost  of  construction 
and  equipment  of  educational  institutions  and  of  industrial  concerns  is  bound 
to  be  on  a  different  basis  under  post-war  conditions,  ajid  the  salaries  demanded 
by  scientific  and  technical  experts  are  also  likely  to  be  affected  by  the  new 
economic  position.  Eegarding  all  these  items  of  cost  we  can  be  certain  only 
of  one  thing,  that  they  will  be  much  higher  than  before  the  war,  but  how  much 
this  increase  will  be,  and  how  it  will  be  distributed,  it  is  impossible  to  foresee  at 
present.  We  have,  therefore,  thought  it  better  to  adept  pre-war  rates  in  all 
cases,  a  method  which  has  the  advantage  of  giving  a  fairly  certain  basis,  on 
which  readjustments  can  be  made  as  soon  as  the  course  of  events  makes  this 
possible. 

We  have  confined  ourselves  to  {a)  an  estimate  of  the  cost  of  the  superior  staff, 
establishments,  and  ordinary  oflBce  contingencies  required  for  the  administra- 
tive organisations  which  we  propose,  (5)  a  rough  estimate,  based  to  some 
extent  on  the  cost  of  existing  institutions,  of  the  initial  and  recurring  expend- 
iture on  research  and  education,  and  (cj  a  general  indication  of  the  scale  on 
which  research  and  demonstration  factories  are  Jikely  to  be  conducted.  We 
have  not  attempted  to  estimate  the  cost  of  office  buildings  for  the  staff  of 
imperial  or  provincial  Departments  of  Industries  ;  in  some  cases  accommod- 
ation is  alriBady  in   existence  ;   in  others  buildings  erected  for  war  purposes 

*  See  side  bfiadings  in  Statement  I  nt  the  end  of  this  chttpter. 
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inay  be  made  available ;  in  others  oflaces  may  be  rented  ;  local  circumstances  and 
probabilities  which,  we  have  no  means  of  ascertaining  must  be  taken  into 
account  in  each  case. 

Some  of  our  recommendations  involve  an  increase  in  the  cadres  of  the 
Agricultural  and  Forest .  Departments.  These  are  in  most  cases  either  in 
supporter  in  modification  of  proposals  emanating  from  these  departments,  which 
have  been  referred  to  us  for  opinion,  or  placed  before  us  in  evidence.  We  do 
not  feel  it  necessary  to  work  out  the  detailed  estimates  for  these  proposals  ; 
this  task  can  be  more  appiopriately  performed  by  the  departments  in  question. 

The  Imperial  Department  of  Industries- 

339.  The  charges  on  account  of  the  Member  would  be  : — 


Salary  of  Member      .... 
Tour  charges  and  travelling  alloT?ance  . 


Rs. 

80,000 
10,700 


Total 


90,700 


The  pay  of  a  personal  clerk,  etc.,  would  be  found  'from  the  Board's  estab- 
lishment provision. 

Industries  Board  '  ^^^'  ^or  the  cost  of  the  Industries  Board  no  very  useful  precedent  exists. 
Rs.  3,96,700.  '  The  Indian  Munitions  Board,  which  is  doings  somewhat  similar  work,  was 
started  and  continues  under  war  conditions,  and  its  functions  in  the  purchase 
'  and  control  of  supplies  for  large  armies  in  the  field  naturally  overshadow  the 
rest  of  its  work.  The  best  basis  to  take"  is  perhaps  that  of  the  Kailway  Board, 
whose  work  is  doubtless  greater  in  volume  than  that  of  the  Industries  Board 
would  be,  though  it  is  probably  less  multifarious. 

Rs.  Rs. 

3  Members  (Rs.  4,000)      ....         1,44,000 


Secretary  (Rs.  3,000) 

3  Assistant  Secretaries  (Rs.  1,000)      .   ,- 

Registrar  (Rs.  800) 

Total 

Travelling  allowance  and  tour  charges  of  the 
Board  .  T  .  .  . 

Bstablishment — 

3  Superintendents     ..... 
Clerical  ...... 


Total 


Allowances 
Contingencies . 
Special  charges 


36,000 

36,000 

9,600 

a,25,600       2,25,600 


15,000  15,000     Estimated. 


21,600  One-half  of 

97,500  Railway 

Board. 


Do. 
Do. 

Estimated. 


Total 


Gkand  Total 


1,19,100 

1,19,100 

16,500 

19,500 

1,000 

37,000 

37,000 

3,96,700 


The  total  of  Rs.  3,96,700  compares  with  Rs.   6,12,000    for  the  Railway 
Board  in  1913-14. 

As  against  this  charge,  we  anticipate  the  possibility  of  savings  oil  the  cost 
of  the  Department  of   Commerce  and  Industry,   which   the  Department  of 
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Industries  suould  relieve  of  a  substantial  portion  of  its  work.  The  expect- 
ation of  savings  is  based  on  tbe  work  and  establishment  of  the  former  depart- 
ment before  the  war,  and  without  reference  to  any  modification  of  these  which 
post-war  needs  may  entail  ;  we  do  not  attempt  any  precise  calculation  in 
figures.  The  total  estimate  for  the  Department  of  Industries  amounts  to 
E,s.  4,87,400,  or,  excluding  the  Member,  B,s.  3,96,700,  against  a  charge  of 
Rs.  3,46,000  for  the  Department  of  Commerce  and  Industry  in  1913-14.  No 
special  provision  is  included  for  the  supervision  of  ordnance  factories  ;  we 
consider  that  the  members  of  the  Board  should  be  able  to  perform  this  duty, 
if  necessary,  without  addition  to  their  number.  We  also  think  tbat  a  separate 
whole-time  T'inancial  Adviser  will  not  be  necessary,  and  have  consequently  not 

included  his  salary  in  these  estimates. 

r 

341.  The  nature  and  extent  of  the  agency  required  for  audit,  apart  from  Audit  and 
the  ordnance  factories,  depends  very   largely  on  the  decision  reached  regarding  accounts, 
the  distribution  of  the  purchasing   organisation  ;  for  the  expenditure  on  stores  •  ■  ""'"""• 
would  constitute  by  far  the  greatest  portion  of  audit  work.    With  .the  degree 
of  decentralisation  which  may  reasonably   be  expected  in  respect  of  stores, 
the  cost  of  the  necessary  audit  establishment  should  not  greatly  exceed  that  of 
the  establishment  required  in  the  case  of  Delhi,  which'  amounted  in  1918-14 
to  Rs.  45,848.  We,  therefore,  estimate  under  this  head  a  lump  sum  of  Es.  60,000. 
The  total  expenditure  on  the  Member  in  charge,  the  Board,  and  on  audit  would 
thus   amount  to  Es.   5,47,400.     The  incidence  of  this  charge,  which  may  be 
looked  on  as  the  cost  of  general  supervision  «,nd  control  on  the  total  expend- 
iture for  executive  work  performed  by   provincial  and   imperial  departments, 
is  less  than  five  per  cent. 


Subordinate  Departments 

342.  Of  the  16  heads  pf  business  which  would,  according  to  our  proposals 
in  Chapter  XXII,  fall  under  the  control  of  the  Department  of  Industries,  there 
would  be  no  additional  expenditure  in  respect  of  items  3  ( Indian  Explosives 
and  Petroleum  Acts),  4  (Stationery  and  Printing),  5  (Inventions  and  Designs), 
8  (the  Pactories  Act),  and  11  ( Steam  Boilers). 

343.  Under  head.  1    (Geology  and  Minerals),-  we  have  suggested  the(jeology  and 
appointment  of  a  number  of  officers  to  inspect  concessions  of  mineral  rights  Minerals,  no 
belonging  to  Government.     We  understgjid  that  proposals  have  been  made  for  addition, 
an  increase  in  the  stafE  of  the  Geological  Survey  Department,  which  provide  for 

a  number  of  officers  sufficient,  we  think,  to  enable  the  department  to  perform 
this  duty,  at  any  rate  for  the  present ;  we,  therefore,  think  it  unnecessary  to 
frame  any  formal  estimate  of  the  cost  of  our  proposals. 

344.  Under  head  2  (Salt),  we  have  suggested  the  desirability  of  handing  Salt,  Rs.  200 
over  to  Local  Governments  the  work  of  prevention  in  connection  with  the^^^™^" 
extraction  of  saltpetre  in  the  Punjab,  the  United  Provinces,   and  Bihar ;   and 

of  confining  the  work  of  the  ^  imperial  department  to  the  production  and  dis- 
tribution of  salt  from -the  sources  at  present  under  its  control.  This  would  in- 
volve the  appointment  of  technical  officers  to  the -charge  of  the  department  itself 
and  of  the  different  sources  of  salt;  but,  in  view  of  the  fact  that  Local  Govern- 
ments would  probably  arrange  for  the  performance  of  salt  preventive  duties  by 
amalgamating  with  their  excise  staffs  such  portions  of  the  preventive  establish- 
ment as  might  be  handed  over  to  them,  we  are  unable  to  estimate  the  financial 
effect  of  this  part  of  our  proposals,  though  it  should  doubtless  result  in  a  saving. 
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Nor  do  we  attempt  any  estimate  of  the  lower  establishment  required  for  the 
actual  extraction  or  production  of  salt,  seeing  that  this  would  be  increased  or 
decreased  according  to  the  output  which.it  is  desired  to  obtain.  For  the  superior 
supervising  staff  we  estimate  the  following  charges  : — 

Ks, 

iSuperintendent,  Es.  3,000  .  ^ 24,000 

ManageratKhewra,  Rs.  1,000— 100— 1,500  (l,333i)     ..      .        16,000 

Manager  at  Sambhar,  Ks.  750         "J  ,  .         21  000 

Manager  at  Pachbadra,  Rs.  1,000   J    •         '  '  '         '  '      > 

Manager  at  Kohat         .    ")  1^^.  590  each        ....         12,000 

Manager  at  W arena      .    J 

Chemist  attached  to  the  department  for  research  and  technical 
work,  especially  at  Sambhar  and  Pachbadra,  on  an  average 
payof  Rs.  1,000 12,000 

-    Total  .         85,000 

By  relieving  him  of  the  duties  of  prevention,  jt  should  be  possible  to  obtain  a 
controlling  oflEicer,  who  may  be  styled  Superintendent,  on  a  salary  of  about 
Rs.  2,000.  Underthese  conditions,  the  Expert  officers  of  the  department  should 
qualify  for  promotion  to  the  post  of  Superintendent,  which  would  require  a 
-  general  knowledge  of  salt  extraction  and  administrative  experience  only. 

Against  this  we  have  to  set  off  the  cost  of  the  corresponding- portipn  of  the 
existing  staff  : — 

Rs. 

Commissioner,  Rs.  2,500 30,000 

Deputy  Commissioner,  Rs.  1,200— 40— 1,400  .  .  .         16,000 

Six  Assistant  CommissionerB,  of  whom : 

One  on  Rs.  1,000 12,000-      ' 

One  on  Rs.  900  .  .  .  .     '    .  .  .         10,800 

and  two  on  Rs.  500—30 — 800  will  be  replaced  by  the  establish- 
ment above  noted  and  the  remaining  two  handed  over  with 
the  preventive  posts     .......         16,400 

'85,200 
Nett  decrease         .  .         Rs.  200 

This   rearrangement  of  functions  should  result  in  a  great  improvement 
,  in  the  methods  of  mining  and  handling  salt,  and  in  the  utilisation  of  by-pro- 
ducts which  are  at  present  wasted,  yielding,  it  may  be  anticipated,  a  greatly 
increased  revenue  to  Government  without  additional  expenditure  on  superior 
establishment.    - 

Commercial  and       ,  345.  Under  head  6  (Commercial  and  industrial  intelligence),  we  propose 

Industrial  ^^^  following  increases  :— 

Intelligence, 

Rs.  61,500  Salaries — Director   of   Commercial  and   Industrial  Intelligence, 

additional.  -  Rs.    2,500,   against   Rs.    2,009   at  present.      Note  : 

Rs.  2,250—2,750  (or  Rs.  2,750— 3,250)was  proposed 
by  the  Government  of  India  in  their  despatch  No,  168, 


dated  the  7th  July  1916 
Establishment       .  .  .  , 

Allowances  to  Trade  Correspondents 
Contingencies  (extra) 


+  6,000 
+  12,000 
+ 12,000 

+  6,000 

36,000 


Our  recommendations  for  the  strengthening  of  the  Tadian  Trade  Commissioner's 
office  in  London  involve  (a)  the  appointment  as  Indian  Trade  Commissioner  Of 
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an  ofi&cer  of  the  rank  of  a  provincial  Director  of  Industries,  and  (6)  the  deput- 
ation of  three  of&cers  seconded  respectively  from  the  Agricultural  and  Porest 
Services  and  the  Geological  Survey.  The  salary  which  a  Director  of  Industries 
would  draw  when  serving  in  Erfgland  may  he  calculated  at  the  equivalent  of 
EiS.  2,000  per  mensem,  or  Rs.  24,000  per  annum,  as  against  £1,350,  the  present 
pay  of  the  Indian  Trade  Commissioner.  An  increase  of  Es.  4,000  must  be  pro- 
vided on  this  account.  The  scientific  oflficei's  would  have  about  10  years'  service 
and  would  draw  in  India  salaries  of  Es,  1,000,  Es.  750,  andEs.  750,  respectively. 
Under  the  ordinary  rules,  the  salaries  drawn  in  England  by  these  officers  would 
be  approximately  equivalent,  atone  shilling  and  four,  pence  to  the  rupee,  to 
Es.  666,  Es.  500,  and  Es.  500,  or  a  total  charge  per  annum  of  Es.  20,000.  To 
these  must  be  added  a  charge  for  books  and  periodicals  and  office  expenses  of 
Es.  1,600,  or  Es.  25,500  in  all.  No-  extra  provision  need  be  made  for  the 
Assistant  to  the  Commissioner  or  for  increase  of  establishment.  The  total 
increase  under  this  head,  therefore,  amounts  to  Es.  61,500. 

346.  The  system  of  purchase  and  inspection  of  stores  which  we  propose  Stores, 
would  have  to  be  applied,  both  to  stores  at  present  purchased  in  England  but^^*  ^'^^'^''^' 
to  be  in  future  purchased  in^India,  and  to  stores  at  present  purchased  in  India, 
whether  under  a  regular  system  of  inspection  as  in  the  case  of  steel  rails,.or 
without  any  centralised  or  systematised  organisation  for  purchase  and  inspec- 
tion, as  in  the  case  of  oils,  paints,  and  textiles. 

In  preparing  estimates  of  the  cost  of  the  organisation  necessary  for 
purchase  and  inspection  we  labour  under  the  very  great  disadvantage  of  being 
unable  to  estimate,  even  approximately,  the  volume  of  business  which  will 
have  to  be  transacted.  The  stores  bought  in  England  in'1913-14  were  valued 
at  just  below  £4,000,000,  and  the  cost  of  the  Stores  Department  of  the  India 
Office  was  £62,000,  an  incidence  of  1'5  per  cent,  on  the  value  of  the  purchases. 
The  Stores  Committee  of  1906,  f-er  reasons  stated  in  paragraphs  99  and  100  of 
their  report,  considered  that  the  true  incidence  was  at  that  time  actually  about 
2  per  ceflt.,  and  a  somewhat  similar  percentage  would  be  reached  were  the  same 
principles  applied  to  the  figures  for  1913-14.  It  is  impossible  to  forecast  the 
extent  to  which  Indian  stores  will  in  the  future  replace  those  now  obtained 
from  England ;  but  it  is  certain  to  be  very  substantial.  The  Stores  Committee 
was  of  opinion  (paragraph  53)  that  articles  valued  at  one-seventh  of  the 
total  sum  spent  in  England  could  have  been  obtained  in  India  in  the  year 
1904-05.  Since  then  the  manufacturing  capacity  of  India  has  greatly  in- 
creased, and  an  extensive  range  of  new  manufactures  is  likely  to  be  started  after 
the  war.  On  the  other  hand,  articles  such  as  steel  rails  and  cement,  wholly  or 
mainly  purchased  in  England  in  1904-05,  are  now  obtained  in  India. 

Figures  do  not  exist  to  show  the  total  purchase  in  India  of  stores  bj^ 
railways  and  military  and  civil  departments  of  Government ;  but  the  sample 
figures  given  below  for  local  purchases  by  railway  store-keepers  and  by 
certain  military  departments  will  give  some  indication  of  their  extent. 

I  Stores  purchased  in  India  by  certain  railways  in  1914-15,  Es.  1,41,00,000. 
In  this  year  the  purchase?  of  rails  and  locally  manufactured  iron  and  steel 
articles  were  necessarily  very  small. 

Purchases  of    clothing,    leather    articles,    etc.,    by  the    Army   Clothing 
Department  in  the  year  1913-14  :  — 

Rs. 

Imported     .         .* 11,49,000 

Local 15.88,000 
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The  above  covers  only  a  portion  of  the  clothing  requirements  of  the  army 
in  India. 

Local  expenditure  on  supply  and  maiatenance  of    peace  stores   (other 
than  food)  by  the  Supply  and  Transport  Corps  in  1913-14,  Rs.  17,53,000. 

We  have  already  indicated  our  opinion  in  Chapter  XII  that  the  precise 
allocation  of  purchasing  and  inspecting  functions  between  the  imperial  and 
provincial  agencies  can  only  be  made  after  an  examination  in  some  detail 
of  the  position  in  respect  of  each  of  the  important  classes  of  stores  produced 
in  India.  Tq  enable,  however,  an  idea  to  be  formed  of  the  system  that  we 
propose,  and  of  the  incidence  of  its  cost  on  that  of  the  articles  purchased,  we 
have  endeavoured  to  frame  a  provisional  estimate  of  a  centralised  establish- 
ment which  could  do  all  that  was  needed,  with  the  exception  of  small 
purchases  which  would  be  effected  through  the  proposed  provincial  agency. 
This  estimate  covers  the  purchase  of  articles  such  as  boots  and  textiles  at 
present  dealt  with  by  military  departments;  but  does  not  provide  for  the 
pTirchase  of  materials  for  ordnance  factories.  For  the  imperial  Stores  Depart- 
ment we  propose  the  establishment  detailed  in  Table  A  (para.  351).  This 
department  would  receive  all  indents  from  departments  directly  under  the 
Government  of  India  and  from  Government  railways;  and  would  be  prepared 
to  assist  other  railways  by  arranging  to  include  their  requirements  in  i-unning 
contracts,  or  by  direct  purchase  on  their  behalf,  if  they  desired  it.  It  should 
also  receive  from  the  provincial  Directors  of  Industries  indents  for  the  supply 
of  stores  which  cannot  be  purchased  locally  with  adv-antage.  There  should 
be  a  central  office  at  Calcutta ;  and  two  stores  dep6ts,  for  testing  purposes, 
one  in  Calcutta,  one  in  Bombay.  The  stores  depots  would  be  for  the  receipt 
of  miscellaneous  goods  which  it  may  be  necessary  to  examine  and  pass  before 
they  are  issued  to  indenting  oflB.cers ;  stocks  should  not  be  maintained  at  the 
depots. 

Purchasing  stafE  347.  The  purchasing  would  be  carried  out  by  the  folbwing  staff  : — 

(Stores)  o 

d.  One  Deputy  Controller, with  three  Assistant  Controllers,   dealing  with 
the  following  groups : — 

- 1 .  Electrical  and  mechanical  appliances,  hardware, 

implements  and  metals  .  .  .         One  Assistant  Controller. 

2.  Railway  materials    .....         Two  Assistant  Controllers. 


S.  One    Deputy    Controller,  with  three  Assistant    Controllers,  dealing 
with : — 

1,  Textiles One  Assistant  Controller. 

2i  Leather  and  articles  of  leather  .  .         .        One  Assistant  Controller. 

3.  Miscellaneous  articles       .         .         .         .  .     One  Assistant  Controller. 


G.  One  Deputy  Controller,  with  one  Assistant  Controller,  dealing  with  oils, 
paints,  varnishes,  and  chemicals. 

It  should,  however,  be  possible  to  effect  a  considerable  degree  of  delega- 
tion to  provincial  departments,  especially  in  respect  of  certain  types  of 
machinery  and  tools,  textiles,  miscellaneous  articles,  oils,  and  paints.    The  work 


\ 
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of  the  above  staff  would  consist  mainly  of  fixing  contracts ;  casual  purchases 
could  probably  be  best  effected  in  most  cases  by  the  provincial  Directors. 
In  addition  a  Supervisor  of  Stores  Contracts,  who  should  unite  business  and 
legal  experience,  would  be  required,  to  ensure  contracts  being  drawn  in  due 
form  and  containing  the  proper  provisions  needed  to  secure  the  interests  of 
Government. 

348.  The  senior  inspecting  officers  should  each  possess  expert  knowledge  Inspecting  stafE 
regarding   a  particular    class   o'f    materials.     In  all  we  anticipate   that     6  (Scores)- 

.  inspectors  and  20  assistants  will  be  required.  This  staff  should  be  under  a 
separate  Deputy  Controller  (inspection),  to  ensure  their  independence  of  the 
purchasing  branch.  , 

Table  A  gives  details  as  to  the  superior  staff  and  clerical  and  subordinate 
establishment  which,  we  think,  it  would  be  necessary  to  employ.  It  will  be 
seen  that  the  total  estimated  cost  of  the  department  amounts  to  Rs,  8,56,000. 

349.  Associated  with  this  Stores  Department  would  be  the  present  Govern-  The  Tesiii^ 
ment  Testing  House  at  Alipore.     It  would   necessarily  require  extension,  both  House  at 
as  regards  personnel  and  laboratory  accommodation.     Fees  are  now  charged  for  Alipore. 
tests,  and,  if  this  system  be  continued,  the  Testing  House  and  its  establisliment 

should  be  self-supporting. 

350.  We  assume  that  the  Controller- General,  in  addition  to  his  general  Possibilities  of 
supervising  functions, '  would  be  responsible  for  the  transmission  to  the  India  decentralisation. 
Office  of  all  indents   which  cannot  be  complied  with  in   India.     "We  have 

provided  for  the  equipment  of  the  imperial  Stores  Department  with  a  full 
^staff  of  experts ;  but  it -will  be  for  the  committee  whose  appointment  we  have  ^ 
proposed  to  say  to  what  extent  the  work  of  this  department  should  be 
decentralised.  As  suggested  in  Chapter  XII,  the  Controller- General  of  Stores 
should  arrange  for-  the  centralised  purchase  of  certain  articles,  such  as  the 
products  of  Indian  iron  and  cement  works,  which  require  inspection  by  highly 
qualified  experts;  he  might  also 'make  running  contracts  for  the  supply  of 
classes  of  goods  which  are  required  on  a  large  scale,  such  as  certain  kinds  of 
textiles  and  oils,  and  the  local  Directors  of  Industries  would  make  their  pur- 
chases under  these  contracts.  By  this  means,  competition  between  provincial 
Governments  would  be  avoided,  and  manufacturers  would  be  placed  in  a  more 
favourable  position  for  dealing  with  Government  orders.  The  provincial 
Departments  of  Industries  would  be  equipped  with  a  purchasing  and  inspecting 
staff  capable  of  dealing  with  a  fair  proportion  of  the  local  engineering  and 
miscellaneous  manufactures. 

The  provincial  Stores  Departmerits  would  have  to  deal  with  indents,  the 
value  of  which  would  be  roughly  proportional  to  the  provincial  revenues.  The 
work  of  provincial  Stores  Departments  would  not  be  confined  to  the  purchase 
of  stores  required  locally.  Excepting  stores  purchased  by  the  Controller- 
General,  all  supplies  required  by  provinces  should  be  purchased  by  the  stores 
agency  of  the  .province  in  which  they  are  produced.  The  volume  of  business 
handled  by  these  departments  would, .  therefore,  depend  to  some  extent  on 
the  manufacturing  capacity  of  Jhe  province. 

851.  Our  present  estimate  involves  an  annual  cost  of  eight  and  a  half  lakhs  Incidence  of  cost, 
of  rupees  and  we-think  that  purchases  are  not  likely  to  fall  short  of  4|  crores, 
and  may  considerably  exceed  that  figure.  The  resulting  incidence  is  thus 
less  than  two  per  cent,  and,  though  decentralisation,  if  efficiency  is  t©  be 
maintained,  is  bound  to  add  to  the  cost  of  purchase,  some  increase  is  possible 
without  r^iising  t^ie  incidence  to  an  unduly  high  figure. 
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Table  A. 


Controller-General  (Rs.  2,750—8,000) 

I  r  Engineering         .     Deputy  Controller 
-§  ■<  Textiles       .         .  Ditto  .... 

^  (_ Chemical  Industries  Ditto  .... 

Inspection  Ditto  .... 

'Eailway  Materlak  (2)  ^ 
g     Textiles 
J  J  Chemicals  and  Oils 
S  '  Machinery » 
"      Leather      .       '  . 
Miscellaneous 


Monthly.  Yearly; 
Rs.        Rs. 
2,916§ 

1,750 
1,500 
1,500 
1,500 


3 


7  Assistant  Controllers,  Rs.  800—1,200 
(Average  1,000). 


Inspect 


iion 


6  Inspectors,  Rs.  800—1,200  (Average 

Rs.  1,000). 
20  Assistant  Inspectors,  Ks.  450—700 

(Average  Rs.  600). 
Supervisor  of  Stores  Contracts    . 


^  Total  . 

Travelling  allowance         . 


Establishment 

Office  rent,  contingencies,  and  dep&t 
expenses  ,         .'        . 

•  Total 


7,000 


fi,000 

12,000 

1,500 


35,666-^ 
7,250 


42,9 16§ 

43,000)5,16,000 
2,50,000 

90,000 


>5,56,000 


Industrial  Educa- 
tion, Rs.  99,200. 


352.  Under  heads  9  and  10  (Encouragement  of  industries,  advice  to  Local 
Governments,  and  industrial  and  technical  education),  the  only  expenditure 
incurred  by  the  imperial  department  would  be  in  respect  of  the  staff  of  visiting 
experts,  who  would  work  directly  under  the  appropriate  member  of  the  Indus- 
tries Board.  The  allotment  of  work  among  these  should  be  effected  by  one  of 
them,  who  might  be  styled  Senior  Visitor.  A  small  office  staff,  principally  of 
tour  clerks,  would  be  required.  The  inspectors  would  be  mainly  concerned 
with  industrial  schools ;  the  inspection  on  behalf  of  the  imperial  department 
of  the  higher  insMtutions  would  be  largely  performed  by  members  of  the 
Industries  Board  and  other  high  technical  officers. 


6  Visitors,  Rs.  1,000  average 


Salaries. 


Establishment. 


Rs.        Rs. 

72,000 
"^     72,000 


Clerks  (including  tour  clerks) 
Servants  .         .         . 

Allowances 

Contingencies    .  .         < 


Total 


10,000 
1,200 

n  200 

12,000 
4,000 

12,000 
4,000 

• 

99,200 

Imperial  assistance  to  industrialists,  which  falls  under  head  9,  would  tako 
the  lorm  of  guarantees,  loans,  subscription  of  capital,  special  concessions  of 
iraw  niaterials  at  low  prices,  or  transport  at  favourable  rates.    It  is  impossibly 
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to  form  any  idea  of  tlie  probable  amount  likely  to  be  chargeable  under  thes6 
heads.  A  large  proportion  of  the  outgoings  should  be  recouped  when  the 
aided  concerns  are  in  full  working. 

353.  Under  head  12   (Electricity)  the  charges  on  account  of  the  Electrical  ^'^^*""*y^ 
Adviser  to  Grovernment   would  remain   unaltered ;  but  allowance  should  be  gmyeys        • 
made  for  the  cost  of  hydrographic  surveys.  Rs.  3,00,000. 

The  object  of  these  surveys  should  be  to  determine  definitely  where  sites 
exist Jor  the  generation  of  water  power,  either  continuously  throughout  the 
year  or  with  only  a  short  period  of  intermission  during  the  hot  weather.  It 
is  not  intended  that  each  scheme  -niaould  be  worked  out  in  detail ;  but  merely 
that  sufficient  information  should  be  gathered  to  enable  a?  definite  statement 
to  be  made  as  to  the"  general  possibilities  of  a  site.  The  survey  should  be 
placed  under  a  Public  Works  officer  of  the  rank  of  Chief  Engineer  with  a 
wide  experience,  which  should  include  the  construction  of  storage  works  and 
the  administration  of  irrigation  schemes.  It  would  be  necessary  to  associate 
with  him  an  electrical  adviser,  and  it  is  for  consideration  whether  the  Electric- 
al Adviser  to  the  Government  of  India  could  not  perform  this  office.  A  certain 
amount  of  information  of  a  not  very  definite  character  has  already  been  collect- 
ed by  the  Public  Works  Department ;  and  this,  we  think,  should  be  carefully 
scrutinised  with  a  view  to  selecting  areas  and  sites  for  the  initial  investigations. 
It  is  impossible  to  say  what  the  result  of  these  preliminary   scrutinies  will  be  ;  i 

but  it  may  be  taken  as  certain  that  ten  or  a  dozen  proposals  would  be  worth  a 
personal  visit  on  the  part  of  the  Chief  Engineer  and  would  possibly  justify  the 
formation  of  survey  parties  for  further  investigation.  It  is  also  desirable  at  an 
early  date  to  enquire  into  the  potentialities  of  power  supply  from  the  great 
irrigation  canals  of  Northern  India  and  the  Periyar  project  in  Madras.  We 
may  assume  that  it  would  be  worth  while  to  begin  with  surveys  at  ten  or  a 
dozen  different  places,  and  that  as  many  survey  parties  would  be  needed.  It 
is  not  possible  to  furnish  any  very  accurate  estimate  of  the  cost  of  the  work ; 
but  we  assume  that  under  the  Chief  Engineer  two  senior  Executive  Engineers 
Would  be  required,  and  as  many  Assistant  Engineers  as  there  are  parties 
established.  We  may  take  the  cost  of  the  Chief  Engineer  and  his  office 
establishment  at  Us.  60,000  a  year^^,  the  cost  of  the  two  senior  Executive 
Engineers  and  their  establishment  at  Es.  40,000  a  year,  and  the  cost  of  each 
survey  party  at  Es.  15,000  a  year,or  Es.  1,50,000  for  ten  parties.  A  lump  stim 
provision  of  Es.  50,000  is  also  necessary  for  the  establishment  of  gauging 
stations  to  measure  the  flow  of  water  in  streams,  and  rain  gauges  to  determine 
the  amount  of  rainfall  in  the  catchment  basins,  which  will  be  mainly  in 
places  distant  from  established  meteorological  stations.  It  is  probable  that 
sufficient  work  would  be  found  to  keep  this  establishment  for  a  period  of  about 
five  years,  making  the  total  cost  of  this  preliminary  hydrographic  survey  about 
15  lakhs  of  rupees. 

354.  We  do  not  frame  any  estimates  under  heads  13   (Ordnance  factories)  Ordnance 
and  14  (Inspection  of  ordnance  manufactures).  factories  and 

inspection  o£ 

ordnance 

manufactures. 

355.  Head  15  relates  to  chemical  research,  and  includes  the  Indian  Chemi-  (henJcal 
cal  Service.      The  cost  of  a  portion  of  this  service  has  been  taken  against  the  research,  * 
various  heads  in  which  these  officers  will  be  employed.    The  scheme,  however  ^'  ^'00,000. 
must  be  at  present  regarded  merely  as  a  general  proposal,  until  it  has  been 
examined  by  the  committee  which  we  have  pi^posed  in  paragraph  123  of 

28  A 
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Imperial 
Eactoiies  for 
research  and 
demonstration, 
Bs.  1,00,000, 


Chapter  iX,  and  we  have,  therefore,  not  framed  estimates  to  cover  the  whole  ol 
the  scheme,  though  for  the  sake  of  convenience  we  indicate  the  probable  cost 
of  the  nucleus  administrative  staff  and  laboratory.  The  increased  cost  in 
salaries  for  the  service  generally  has  been  roughly  foreshadowed  in  our  report  as 
about  nine  lakhs  of  rupees. 

"We  estimate  the  cost  of  the  nucleus  establishment  on  the  following  basis. 
We  m£ty  assume  that  the  superior  staff  detailed  below  can  be  advantageously 
employed : — 


ChlefChemlBt^Es.  8,000 

8  Chemists  (of  whom  two  will  probably  be,  physical  chemists)  on 
average  pay  of  lis.  1,000     ,         «.       ,         ,         •   .'     ■ 


E.8. 

36,000 
.96,000 


Allowance  must  also  be  made  for  the  cost  of  salariedresearoh  students  and 
of  men  brought  in  from  time  to  time  for  sptecial  work  from  the  Chemical  Service. 
The  recurring  cost  of  the  Pusa  Institute,  with  nine  specialists,  and  with  an 
expensive  farming  estate  to  keep  up,  is  approximately  lis.  5,12,000  ;  that  at 
Bangalore,  with  five  sjjecialists,  is  about  Es.  2,60,000.  A  total  annual  allotment 
of  Es,  5,00,000  should  cover  the  recurring  cost  of  the  imperial  laboratory  and 
nucleus  staff,  with  all  incidental  charges. 

Our  proposals  also  contemplate  the  appointment  of  three  Deputy  Chief 
Chemists,  who  would  be  located  at  different,  centres  of  specialised  chemical 
research,  one  or  more  of  which  might  be  existing  research  institutes,  as  may  be  - 
determined  later.  The  cost  of  these  officers  is  not,  however,  provided  in  this 
estimate,  as  this  and  other  details  of  our  scheme  are  dependent  on  the  con- 
clusions of  the  proposed. committee. 
•     ' 

356.  In  paragraph .  364i  of  this  chapter  we  make  provision  for,  experi- 
ments and  research  which  will  include  the  running  of  pioneer  aad  demonstra-, 
tion  factories  under  provincial  Departments  of  Industries,  such  as,  possibly,  silk 
filatures  and  sugar  or  gur  plants.  The  great  bulk  of  the  work  under  this  head 
would  be  of  provincial  interest,  but  there  would  also  be  a  few  cases  in  which 
the  results  M'ould  be  of  much  wider  value  and  the  expenditure  and  difliculties 
involved  often  proportionately  greater,  and  these,  we  think,  should  be  un- 
dertaken under  the  control  and  at  the  cost  of  the  imperial  department. 
As  instances  of  experimental  factories  which  could  be  more  appropriately 
started  by  imperial  agency  may  be  cited  {a)  glass  works,  on  account  of  the 
wide  range  of  experts  needed,  and  (6)  wood  distillation,  which  would  yield  results 
of  very  general  application,  and  should  be  applied  to  a  number  of  different 
species  of  trees.  It  would  be  for  the  Industries  Board  to  decide  on  thq  best 
site  for  the  factory  in  each  case  and  to  determine  the  exact  object  of  the 
experiment,  which  should  be  placed  in  charge  of  a  suitable  specialist.  In  some 
cases  it  would  b&  possible,  when  the  original  scheme  had  been  approved  by  the 
Board,  to  place  such  a  factory  under  the  general  supervision  of  the  local 
Director  of  Industries,  but  in  others,  especially  where  the  raw  products  dealt 
with  are  the  property  of  a  department  like  the  Eorest  Department,  it  would  be 
necessary  to  retain  it  under  imperial  control,  which  would  be  exercised  by  a 
member  of  the  Board.  Apart  from  initial  capital  outlay,  which  can  only  be 
estimated  when  the  individual  scheme  is  worked  out,  and  would  generally  be 
recoverable  before  the  experiment  is  concluded,  we  think  that  the  average  nett 
annual  coat  should  not  be  more  than  Es.  one  lakh,  though  the  budget  provision 
for  expenditure  would  of  course  far  exceed  this  figure.  We  anticipate  that  the 
products  manufactured  would  usually  more  than  cover  the  running  expenses, 
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exclusive  of  the  special  staff  and  establishment  which  the  experimental  nature 
of  the  work  would  involve. 

Provincial  Departments  of  Industries- 

-357.  The  expenditure  of  provincial  departments  would  fall  mainly  under  Heads  ol 
the  following  heads  :■—  expenditure. 

(1)  Administration  and  control. 

(2)  Education. 

(3)  Experiments  and  demonstrations. 

(4i)  Professional  advice  and  assistance  to  local  industries. 

(5)  Grants  of  loans,  and  supervision  and  inspection  of  rural  industries. 

(6)  The  inspection  of  factories  and  steam  boilers. 

(7)  Collection  of  intelligeuce. 

(8)  Purchase  of  stores. 

Under  most  of  these  heads,  the  previous  experience  available  as  a  guide  in 
framing  our  estimates  is  somewhat  scanty.  We  may,  however,  now  proceed  to 
examine  such  as  there  is,  and  to  draw  therefrom  such  conclusions  as  seem 
practical. 

358.  The  administration  of  provincial  Departments  of  Industries  should  be  Adminislration 
in  the  hands  of  officers  of  the  Imperial  Industrial  Service,  and  in  each  province  p"*-,^q  ce  onn 
there  should  be  a  Director  of  Industries,  assisted  in  the  larger  provinces  by  *  '  ' 
a  Deputy  Director.  The  services  of  industrial  engineers  will  also  be  required, 
who  would  conveniently  be  employed  in  territorial  charges.  In  these  charges 
they  would  carry  out  many  of  the  duties  which  we  have  assigned  to  Deputy 
Directors  generally,  besides  advising  and  assisting  owners  of  industrial 
plant,  and  administering  the  distribution  of  loans.  In  addition,  staff  may  be 
required,  as  we  have  already  indicated,  for  the  purchase  and  inspection  of 
stores.  In  Bengal  and  Bombay  there  should  also  be  two  special  Commercial 
Intelligence  Officers  of  the  rank  of  Deputy  Directors.  Chemists  who  would  be 
members  of  the  Indian  Chemical  Service  would  also  be  required  for  one  or  two 
provinces  which  will  not  have  technological  institutes  at  the  outset.  The 
salaries  which  these  officers  should  draw  in  each  province  would  usually  be  those 
which  they  would  receive  as  members  of  the  services  to  which  they  belong, 
and  the  probable  average  figures  are  exhibited  in  Statement  I  at  the 
end  of  the  chapter,  from  which  it  will  be  seen  that  the  total  annual  cost 
amounts  to  Es.  13,66,200.  We  have  also  proposed  that  the  staff  employed  for 
the  administration  of  the  Electricity,  Eactories,  and  Boilers  Acts  should  be 
transferred  to  the  Departments  of  industries,  and  only  in  the  case  of  the 
Electric  Inspectors,  for  reasons  given  in  Chapter  XV,  do  we  propose  any 
additional  expenditure.  Eor  these  latter,  we  consider  that  a  pay  of  Rs.  1,000  or 
Es.  1,200  would  be  sufficient  in  the  provinces  where  electrical  installations  are 
fewer  in  number.  For  the  Electric  Inspectors  of  Bengal  and  Bihar  and  Orissa, 
we  propose  salaries  of  Es.  1,500  in  view  of  the  growing  developments  in  the 
coal  fields  ;  while  the  special  importance  which  electricity  is  assuming  in 
Bojnbay  will,  we  consider,  necessitate  a  salary  of  Es.  2,000  to  secure  an  officer 
of  first-rate  abilities.  The  cost  of  the  necessary  subordinate  establishment  has 
been  calculated  for  one  or  two  provincfes,  and  approximates  to  two-thirds  of 
the  pay  of  the  officers  employed.  This  basis  has  been  adopted  throughout,  but 
we  have  thought  it  advisable  to  distinguish  between  the  technical  subordinate 
establishment,  which  would  iuclude  the  staff  of  the  headquarters'  laboratories  and 
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workshops,  and  the  clerical  and  administrative  staff.  The  superior  staff  of  the 
larger  provinces  would,  as  we  have  said,  include  industrial  engineers  who  would 
be  assigned  territorial  charges ;  but,  ultimately,  as  the  subordinate  territorial 
agency  of  circle  officers  becomes  more  efficient,  we  anticipate  thsit  some  degree 
of  specialisation  will  be  found  desirable  ;  and  it  may,  for  instance,  prove 
convenient,  while  retaining  at  headquarters  a  single  officer  as  Deputy 
Director  who  would  assist  the  Director  and  would  deal  particularly  with 
economic  and  business  questions  and  commercial  intelligence,  to  hand  over  the 
work  in  connection  with  organised  industries  to  a  second  officer  who  would  be 
pre-eminently  a  mechanical  engineer  ;  and  to  en  trust  the  administration  of 
loans  to  a  third  officer  with  engineering  knowledge,  who  would  have  acquired 
special  experience  in  dealing  with  rural. and  cottage  industries. 

359.  The  statistical  returns  furnished  to  the  Educational  Commissioner 
show  that  in  1916-17  the  total  expenditure  in  India  on  technical  and  industrial 
education  was  Es.  27,17,913,  made  up  as  follows  : — 

TABLE  B. 


* 
Expenditure. 

Number 

of 
students. 

Cost 

per 

student. 

Engineering  Colleges        .          . 

Schools  of  Art         .          .          .          . 

Engineering  and  Surveying  Schools  .... 

Technical  and  Industrial  Schools          .... 

Rs. 

8,36,7ai 

2,81.391 

3,02,694 

13,07,097 

1,319 

1,695 

874 

10,037 

Rs. 

626 
166 
346 
130 

Total 

27,17,913 

*  Note. — To  simplify  tlie  figures,  the  small  expenditure  on  female  education,  almost  entirely  in   industrial  schools 
is  omitted  from  cocBideration  throughout. 

The  average  cost  per  student  in  Table  B  requires  a  more  detailed  analysis 
before  any  deductions  can  be  drawn  therefrom.  This  we  now  proceed  to 
furnish  in  Table  0,  which  gives  details  regarding  the  four  engineering 
colleges  under  Government  management. 


Table  C. 


Cost. 

Nutuber 

of 
students. 

Cost 

per 

i^tudent. 

Madras         ....... 

Foona                      ..,,., 
Sibpur          .          .          .          .          .          .       ^  . 

Roorkee        .                  ..... 

Rs. 

1,45,296 
1,12,792 
2,33,795 
3,34,848 

611 
220 

284* 

ao4 

■ 

Rb. 

284 

'     512 

■      528 

1,101 

Total 

8,26,731 
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From  Table  C  it  will  be  seen  that  the  cost  per  student  varies  from  Es.  284 
at  Madras  to  Rs.  1,101  at  Roorkee.  The  explanation  for  this  great 
difference  is  that  in  Madras  the  students  are  non-resident  and  most  of  them 
are  studying  for  subordinate  grades,  whilst  at  Roorkee  the  students  are  resident 
and  a  much  larger  percentage  of  them  have  in  view  the  higher  branches  of  the 
services. 

So  far  as  is  practicable,  we  have  examined  the  budgets  of  the  technical  or 
technological  institutions  which  already  exist,  few  of  which,  however,  provide 
as  high  a  class  of  training  as  we  contemplate  should  be  given  in  the  future. 
As  a  typical  example,  we  might  cite  the  Agricultural  College  at  Coimbatore, 
the  budget  allotments  for  which,  in  1918-19,  amount  to  Rs.  1,27,553.  This 
college  provides  for  the  training  of  from  IQO  to  120  resident  students.  Besides 
teaching  wprk,  the  staff  also  carries  on  a  considerable  amount  of  research,  and 
manages  an  experimental  and  demonstration  farm  which  yields  produce  worth 
Rs.  25,000  per  annum.  The  nett  cost  per  student  is,  therefore,  under  Rs.  1,000 
per  annum.  An  examination  which  we  have  made  pf  the  cost  of  an  engineer- 
ing and  technological  institute  on  the  lines  which  we  propose  has  led  to 
somewhat  similar  results.  In  our  estimates  for  technical  and  technological 
training  we  have  assumed  that  the  average  cost  of  training  would  be  about 
Rs.  1,000  per  student  per  annum.    This,  we  think,  is  an  inclusive  figure. 

We  have  drawn  attention  to  the  urgent  necessity  for  the  training  of 
mechanical  engineers ;   and   we  are  indebted  to   the  East  Indian    Railway 
Company  for  a  detailed  estimate  (see  Appendix  N)  for  a  school  of  engineering 
at  Jamalpur,  on  the  lines  we  have  proposed.     The  establishment  of  this  school 
would  involve  a  capital  outlay  of  Rs.    2,75,000  and  recurring  charges  of 
Rs.  1,50,000,  and  is  intended  to  provide  accommodation  for  160  students.     This 
estimate  of  capital  expenditure  allows  for  existing  hostel  accommodation  for  90 
apprentices,  costing  Rs.  90,000 ;  and  this  amount  should  be  added  to  arrive   at 
the  total  cost  of  establishing  a  school  on  the  lines  worked  out  by   the   engineer- 
ing authorities  of  the  East  Indian  Railway.    The  conditions  at  Jamalpur  are 
somewhat  exceptional,  as  the  proportion  of  European  apprentices  is  unusually 
large.     We  have  prepared  an  estima.te  for  an  engineering  school  associated  with 
a  large  engineering  establishment,  in  which  all  the  apprentices  would  be  Indians, 
and  we  find  that  the  capital  outlay  required  on  a  basis  of  200  apprentices  works 
out  at  about  Rs.   2,000  per  head,  and  the  average  cost  per  annum  at  Rs.  570 
per  head.     Considering  that  more  than  half  the  training  of  the  apprentices  is 
given  in  the  workshops,  the  cost  is  very  high ;  but  this  is  due  to  the  fact  that 
we  consider  it  necessary   at  the   present  time  to  offer  special  inducements  to 
attract  a  sufficient  number  of  educated  Indians  as  apprentices.     These  induce- 
ments take   the  form   of  free  board  and   lodging  in  addition  to  the  wages 
which  they  will  earn  ;  but  we  anticipate  that,  as  the  prospects  which  will  be 
open  to  this  class  of  student  become  better  appreciated,  the  necessity  for  free 
board  and  lodging  will  gradually  disappear;  and  that  in  the  meantime  public 
bodies  and  individuals  will  offer  scholarships  to  provide  for  students  in  excess  of 
the  number  estimated.     The  artisan  apprentices  would  also  receive  elementary 
technical  instruction  in  the  engineering  school  which  we  propose,  but  we  do  not 
consider  that  this  will  involve  extra  expenditure  on  buildings,  equipment,  or  staff. 

360.  In  regard  to  the  capital  cost  of  new  colleges  and  institutes,  we  have 
not  been  able  to  obtain'figures  on  which  a  reliable  estimate  can  be  based.  The 
College  of  Engineering  in  Madras  is  in  course  of  transfer  to  a  new  building ; 
the  sanctioned  estimates  amount  to  Rs.  17,75,000,  and,  allowing  for  the  value  of 
tjie  plant  and  apparatus  transferred  hom.  t^fi  existing  college^  we  may  assume, 
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that  the  capital  value  of  the  new  college  will  be  Es.  20,00,000.  It  will 
provide  accommodation  for  500  residential  students.  The  majority  of  these, 
however,  belongs  to  the  upper  subordinate  and  subordinate  classes,  and  it 
is  fair  to  assume  that  the  accommodation  provided  for  the  staff  and  the 
equipment  of  the  laboratories  and  workshops  would  have  to  be  on  a  somewhat 
larger  scale  if  all  the  students  belonged  to  the  advanced  classes..  Students  of 
technology  would,  however,  be  of  various  grades,  and,  while  the  capital  outlay 
for  the  highest  grade  would  certainly  be  not  less  than  Es.  6,000  per  head,  the 
average  for  all  classes  would  probably  not  exceed  Es.  4,000. 

We  have  been  furnished  by  the  Director  of  the  Indian  Institute  of  Science 
with  a  very  detailed  analysis  of  the  capital"  expenditure  incurred  on  that 
institution.  The  total  amounts  to  Es.  23,50,000.  At  the  very  outside  it  is 
capable  of  providing  accommodation  for  100  research  or  advanced  students. 
Jhe  expenditure  in  this  case  has  been  on  a  lavish  scale  and,  making  allowance 
for  this,  the  capital  outlay  per  research  student  need  not  have  exceeded 
Es.  20,000.  Beside  the  educational  returns  on  this  ^expenditure  in  the  shape  of 
trained  research  workers,  the  commercial  value  of  the  research  results  must 
also  be  considered,  for  it  exceeds  the  total  capital  outlay  on  this  institute. 

361.  It  now  becomes  necessary  to  frame  some  estimate  of  the  number  of 
students  for  whom  higher  education  in  engineering  and  technology  should  be 
provided.  The  Department  of  Statistics  has  furnished  us  with  a  return  of  the 
number  of  large  industrial  establishments  in  India,  and  of  the  number  ,of 
persons  employed  in  them.  The  number  of  establishments  is  4,053  and  of 
persons  employed  1,135,147.  The  figures  relate  to  the  year  1915  and  do  not 
include  any  returns  from  the  mines.  We  hsive  not  been  able  to  make  use  of 
these  figures,  and  we  present  them  merely  to  afford  some  indication  of  the 
scale  of  manufacturing  operations  at  the  outbreak  of  war.  But,  with  these  figures 
before  us,  we  think  it  will  not  be  deemed  excessive  to  provide  for  an  annual 
outturn  of  400  trained  tecljnologists  and  400  mechanical  engineers,  capable 
ultimately  either  of  becomiag  foremen,  or  of  occupying  positions  superior  to 
those  of  foremen.  Taking  the  average  length  of  the  courses  for  technological 
students  as  three  years,  there  would  be  1,200  under  training  at  any  one  time. 
The  capital  outlay  invmved  would  be  about  Es.  60  lakhs,  out  of  which,  after 
assessing  the  valuation  of  existing  facilities,  Es.  40  lakhs  may  be  taken  as  new 
expenditure,  and  the  annual  expenditure  would  be  Es.  12  lakhs,  to  which  must 
be  added  about  Es.  7  lakhs  *  for  the  training  of  the  civil  engineering  students. 
The  course  for  mechanical  engineers  will  usually  not  be  less  than  five  years, 
which  involves  a  provision  for  2,000  apprentices  at  a  cost  of  Es.  40  lakhs  initial 
charges  and^s.  11,40,000  recurring. 

The  cost  of  improving  the  existing  system  of  mining  education,  as  estimated 
by  the  Macpherson  Committee,  was  as  under  :  — 

School  of  Mines — 

Es.. 

Initial 5,56,000 

Recurring 98,000 

livening  classes — 

Initial .         1,5 1,000: 

Recurring 71,000 

We  accept  these  figures  for  the  purposes  of  this  estimate. 


*  Ont  of  Rs.  8,26,731  sliowii  in  Table  0  about  Rg.  7  lakbs  may  l)o  tastcii   as   tbe  espenditnre  exclusively  on  civil 
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362.  We  may  now  proceed  to  consider  the  cost  of  training  students  of  a 
lower  grade.  The  returns  of  the  Educational  Commissioner  for  1916-17  throw 
some  light  on  this  ;  but  as  the  work  has  been  done  hitherto  in  a  very  unsatis- 
factory way,  it  is  evident  that  a'  much  larger  expenditure  will  have  to  be 
incurred  in  future  than  in  the  past. 


Table  D. 


Governinenfc. 

Local  Fund 

and 

Municipalities. 

Private 
aided. 

Private 

unaided. 

Schools  of  Art                   .          .          >          . 
Engineering  and  Surveying  Schools    . 
Technical  and  Industrial  Schools 

5 

9 
38 

41 

1 

7 
85 

8 
3 

17 

Table  D  furnishes  details  regarding  the  number  of  schools  of  art,  of 
engineering  and  surveying  schools,  and  of  technical  and  industrial  schools 
at  present  in  the  country.  Some  are  managed  by  Government,  some  by  local 
funds  and  municipalities,  and  some  by  private  agency,  and  the  last-named  are 
divided  into  those  which  receive  grants-in-aid  and  those  which  do  not.  The 
unaided  schools  may  be  omitted  from  consideration,  as  the  usual  reason  for 
'  their  non-receipt  of  Government  aid  is  that  they  are  not  classified  as  eligible. 
The  five  Government  Schools  of  Art  train  1,310  pupils  at  a  cost  of  Es.  2,61,814, 
which  works  out  almost  exactly  to  Es.  200  per  head.  The  Government 
technical  and  industrial  schools,  which  are  really  all  industrial  schools,  are  38 
in  number  and  train  2,431  students  at  an  average  cost  of  Es.  160  per  head. 
Those  under  private  management  aided  by  Government  are  85  in  number 
and  train  over  4,000  students  at  an  average  total  cost  of  Es.  177  per  head.  These 
are  mainly  mission  schools. 

These  average  figures  are  not  of  much  value,  as  they  relate  to  institutions 
of  very  different  merit.  In  all  these  sphools  some  part  of  the  receipts  is  derived 
from  the  sale-proceeds  of  work  done  in  the  school  by  the  pupils,,  and  in  the  better- 
managed  schools  this  is  an  important  source  of  income.  Taking  this  into 
account,  we  think  that  industrial  schools  can  be  run  at  an  average  cost  per 
pupil  of  Es.  200  per  annum,  and  that  they  can  be  established  with  a  capital 
outlay  of  Es.  500  per  student.  Ordinarily,  schools  should  not  train  more  than 
100  pupils  at  a  time.  The  average  attendance  at  present  is  very  much  less 
than  this,  but  only  a  few  of  these  institutions  are  under  competent  superin- 
tendents with  a  trained  staff  of  teachers.  Our  estimates  provide  for  the  ultimate 
establishment  of  150  such  schools,  affording  accommodation  for  15,000  pupils 
and  involving  a  capital  outlay  of  Es.  75,00,000  and  annual  recurring  charges  of 
Es.  80,00  000.  The  whgle  of  this  expenditure  should  not  fall  upon  provincial 
revenues,'although  it  figures  in  Statement  II  as  a  provincial  charge.  As  these 
are  institutions  which  would  be  entirely  devoted  to  the  improvement  of  cottage 
industries,  and  would  be  almost  entirely  of  local  interest,  the  bulkof  them, 
therefore  should  be  controlled  and  supported  by  local  bodies  or  by  private 
agencies,  and  be  assisted  by  Government  only  through  grants-in-aid.  For 
purposes  of  admirdstration  the  schools  would  be  grouped  territorially  under  the 
Deputy  Directors,  who  would  doubtless  avail  themselves  of  the  services  of  the 
expert  head  masters  of  the  higher-grade  Government  schools  in  matters 
connected  with  the  detailed  working  of  the  smaller  schools. 

a9 
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363.  It  would  also,  however,  be  necessary  to  appoiat  thoroughly  qualified 
visiting  experts  for  industrial  schools,  and  these  have  been  included  in  the  cadre 
of  the  imperial  department.    The  majority  of  industrial  schools  can  be  grouped 
as  metal-working,  textile,  and  wood-working  schools,  a  division  which  would 
require  three  experts  for  each  province  as  inspectors ;  but  it  is  fairly  certain  that 
no  one  province  would  be  able  to  find  full-time  employment  for  so  many  men. 
The  inspection  of  these  schools,  and  the  control  of  those  which  are  either,  directly 
under  Government  or  under  local  bodies,   should,  we  think,   be  provided  as 
follows.    The  Government  schools  should,   as  we  have   already  proposed  in 
paragraph  143,  be  under  the  charge  of  one  or  more  skilled   industrial  teachers, 
who  would  be  primarily  responsible  for  their  efi&ciency.     The  •  advantages   of 
sharing  in  this  arrangement  would  be  also  open  to  industrial  schools  under 
local  bodies.     This  would  save  expense  in  the  first  instance,  and  admit  of  some 
reduction  on  the  estimate  we  have  framed.     Later,  as  funds  were  available 
and  skilled  teaching  staff  was  trained,  each   school  might  be  self-contained. 
The  ultimate  responsibility   for  these  schools   would  naturally  lie   with    the 
Director  of  Industries,  who  would  regularly  inspect  them  with  the  help  of  his 
superior  staff.     We  have,  however,  pointed  out  the  divergencies  of  method,  and 
the   general  ineflSciency  of  these  schools,   and  have   drawn  attention,  to   the 
necessity   of  securing  a  better  appreciation  of  the  most  promising  methods  of 
working.     We  are,  therefore,  of  opinion  that  theinspection  work  should  be  done 
by  imperial   officers  who  should,  in    all  cases,  however,   report  to  the  Local 
Government  responsible  for  the  schools  inspected.    It  is  highly  important,  in  the 
matter  of  inspection,  that  the  charges  of  the  officers  responsible  for  this*  work 
should  be  allotted  by  subjects,  rather  than  on  a  merely  territorial  basis.     They 
should  be  able  to  advise  in  regard  to  the  instructional  courses,  the   manufactur- 
ing processes,  and  the  commercial  disposal  of  the  goods  manufactured.    Cottage 
industries  are  of  enormous  importance  in  India,  and,  if  they  are  not  only  to 
hold  their  own,  but  to  make  real  progress,  they  must  be  assisted  by  the  best 
experts  obtainable.    We  doubt  whether  an  officer  can  effectively  inspect  more 
than  25  schools  scattered  through  India,  and,  on  the  assumption  that  ultimately 
there  will  be  150  industrial  schools,  about  six  visiting  experts  would  be  required 
(see  para.  352). 


Experiments  and  ^^*-  ^^  *^®  aggregate  a  great  deal  oi  money  has  been  spent  in  the  past 
demonstrations,  upon  experiments  and  demonstrations ;  but  little  or  no  information  is  available 
Rs.  6,50,000.  regarding  the  conditions  under  which  these  were  carried  on,  and  this  expend- 
iture consequently  affords  no  useful  basis  for  future  estimates.  In  the 
Memorandum  on  the  Department  of  Industries  in  the  Madras  Presidency, 
Appendix  J,  we  find  that  the  experimental  manufacture  of  aluminium  ware 
was  carried  on  for  six  years  and  resulted  in  a  nett  profit  of  Rs.  30,000 ; 
while  chrome-leather  experiments  extended  over  seven  years  and  cost  in 
all  Rs.  55,000.  Similarly,  in  regard  to  weaving,  Rs.  85,000  was  the 
nett  expenditure  in  15  years.  These  figures  show  'that  a  great  deal  of 
work  can  be  done  for  comparatively  little  money ;  but,  on  the  other  hand, 
pumping  and  boring  operations  in  11  years  have  cost  Rs.  6,80,000,  and  the 
))iidget  estimates  for  1917-18  provide  for  an  expenditure  of  Rs.  1,48,000. 
Against  this  charge,  a  sum  of  Rs.  35,000  in  receipts  from  fees  is  estimated. 
We  find  that  in  the  budget  of  the  Madras  Department  of  Industries  for  1917- 
18  a  provision  of  Rs.  1,18,000  is  made  for  industrial  experiments,  and  that,  in 
the  Agricultural  Department's  budget,  the  sugarcane  breeding  station  at 
Coimbatore  is  estimated  to  cost  Rs.  42,000  a  year.  Excluding  such  experi- 
ments and  demonstrations  as^  may  pi-operly  fall  within  the  purview   of  the 
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imperial  department,  we  have  come  to  the  conclasion  that  under  this  head  the 
following  provisions  should  be  made  for  the  provincial  departments : — 

Ks. 
Madras  .........  ~] 


Bombay 

Bengal  . 

United  Provinces 

Burma   . 

Punjab   . 

Central  Provinces 

Bihar  and  Orissa 

Assam  .... 

Norfch-West  Frontier  Provibce 


:} 


1,00,000  each. 


50,000  each. 


25,000  each. 


These  sums  do  not  include  the  salaries  of  the   officers  w'  o   would   control 
such  work,  which  would  be  borne  on  the  provincial  establishments, 

365.  The  work  of  giving  advice  and  assistance  to  local  industries  will  form  Professional 
part  of  the  duties  of  the  Director  of  Industries  and  his  staff  and  should   involve  ^^V*?®  ^^. 

3iSS1Sl£LI1C6  tO 

no  expenditure  beyond  that  provided  under  the  head  of  "  Administration   and  jQ^g^i  industries. 

control "  ;   in  fact,  under  this  head,  there  should  be  a  gradually  increasing 

inconoe,  as  only  in  backward  tracts  should  such  work  be  undertaken   without 

fees.    We  have  seen  that  such  fees  are  already  levied  in  the  Madras  Presidency, 

and  we  gather  that  they' have  not  proved  deterrent  to  industrial  progress,  while 

tbey  prevent  much  waste  of  time  in  dealing  with  futile  applications.     The 

Madras  rules,   as   sanctioned  in   Government  Order  No.  856,   dated  August 

lOtl*  1916,  will  illustrate  the  lines  on  which  it  has   been  found  possible 

to  work  such  a  system. 

366.  In    Chapter  XX    we  recommend    the    grant     of    advances    and  Grant  of  loans 

hire-purchase  loans    on    the  lines  that  have  been  experimentally  f ollowed  ^°*     .  . 

^r   -,  1     ii«-  1  i-      J.      j^i    i         1         .1  •     •  ,  supervision  and 

in     Madras    and    Mysore,    and     we    estimate    that,     when  the  provincial  jjjgpgptioQ  q£ 

Departments  of  Industries  are  fully  equipped,  advances  to  the  extent  of  about  a  rural  industries, 
crore  'of  rupees  a  year  might  be  taken  with  good  results.  The  whole  of  this  ^s.  12,72,000. 
money  would  be  spent  on  the  equipment  of  cottage  industries  and  the  establish- 
ment of  comparatively  small  factories,  or  of  power  plant  mainly  engaged 
either  in  lifting  water  for  irrigation  or  in  the  preparation  of  local  raw  produce, 
largely  agricultural.  The  administration  of  these  loans  would  necessitate  the 
examination  of  the  security  tendered  by  the  applicants,  and  the  consideration 
of  their  capacity  to  carry  on  the  work  that  they  propose  to  take  up.  In  almost 
every  case  it  would  also  involve  a  very  careful  scrutiny  of  the  conditions 
.affecting  the  success  of  the  enterprise.  Where  loans  are  granted,  it  will  almost 
inevitably*  follow  that  plans  and  estimates  will  have  to  be  prepared,  the 
machinery  purchased  and  erected,  the  staff  to  work  it  trained  and,  finally,  the 
plant  handed  over  in  good  working  order.  To  perform  these  duties  we  have 
proposed,  under  the  head  ''  Administration  and  control  ",  the  appointment  of 
Deputy  Directors  with  ^experience  in  mechanical  engineering,  and  they 
should  be  assisted  by  a  sufficient  subordinate  engineering  establishment,  most 
of  which  would  be  organised  in  territorial  charges.  We  think  that  at  first 
the  enquiries  into  titles  and  encumbrances  of  landed  property  might  be 
conducted  by  the  local  revenue  staff ;  later  on,  if  the  work  increases  largely, 
special  arrangements  may  prove  necessary.  Eor  a  major  province  making 
advances  which  would  average  about  10  lakhs  of  rupees  a  year,  and  be 
recoverable  within  a  period  of  six  years,  the  maximum  outstandings  would 
amount  to  60  lakhs  of  rupees  which,  at  6^  per  cent,  interest^  would  yield  a 

,  29  A 


22^ 

l-evenue  of  Es.  3,75,000.  As- the  rate  for  tahavi  loans  was  fixed  whiBn  tlie 
conditions  under  which  the  Government  of  India  could  borrow  money  were 
very  different  from  those  now  existing  it  would  be  necessary  to  consider 
whether  the  interest  chargeable  should  not  be .  raised  to  a  figure  which  would 
render  this  important  branch  of  the  work  more  or  less  self-supporting.  I  a  some 
at  least  of  the  major  provinces  we  anticipate  that  employment  may  be  found 
within  five  years  for  about  15  circle  oflScers  in  each,  who  with  their  establish- 
ments would  cost  on  an  average  Es.  1,000  a  month  each.  Eoughly,  It  may  be 
assumed  that  at  least  one-third  of  their  worlr  M'ould  be  connected  with  the 
disbursing  of  loans  and  the  carrying  out  of  hire-purchase  agreements ;  and,  on 
this  assumption,  and  taking  the  cost  of  supervision  and  establishment  into 
account,  there  would  be  chargeable '  against  the  loans  account  in  such .  a 
province,  as  the  cost  of  administration,  about  Es.  80,000  a  year.  If,  for 
example,  money  can  be  borrowed  at  5^  per  cent,  interest,  the  charges  would 
amount  to  Es.  3,30,000,  and  the  cost  of  administration  to  Es.  80,000,  making  a 
total  of  Es.  4,10,000,  which  would  be  covered  by  a  rate  of  interest  on  the  loans 
of  7  per  cent.  It  would  not  press  unduly  on  borrowers  if  7|  per  cent,  were 
charged  to  allow  a  margin  for  contingencies.  This  should  not  prove  at  all  a 
heavy  burden,  as  experience  has  shown  that  the  economic  results  of  such 
loans,  when  properly  expended,  are  very  striking,  and  not  a  few  instances 
have  occurred  in  which  the  whole  capital  outlay  has  been  recouped  within  one 
or  two  years.  It  should  be  the  policy  of  the  Departments  of  Industries  to 
make  the  work  of  supervision  and  inspection  as  far  as  possible  self-supporting. 
Efforts  should  be  also  made  to  encourage  the  establishment  of  rural  engineer- 
ing factories  capable  of  taking  over  the  work  which,  in  the  first  instance,  would 
have  to  be  done  under  the  supervision  of  circle  officers ;  the  facilities  which 
we  have  proposed  for  training  mechanical  engineers  would  help  to  render  this 
possible. 


Inspection  ct 
factories 
and  steam 
boilers. 


367.  From  the  Budget  Estimates  of  1917-18  the  following  tabular 
statement  has  been  prepared  showing  the  expenditure  on  the  inspection  of 
factories  and  steam  boilers. 


Factories. 

Boilers. 

Bombay  . 

. 

• 

Ks. 

69,000 

Es. 

92,000 

Bengal     . 

.    • 

62,000 

... 

Madras    • 

• 

32,300 

32,100 

Burma     . 

17,300 

United  Provinces 

• 

16,700 

23,200 

The  Punjab       . 

• 

13,600 

14,900 

Central  Provinces 

* 

... 

ii5,600 

Bihar  and  Orissa 

• 

700 

• 

1  •• 

Assam 

• 

• 

*«  • 

•  *• 

TOTA 

L 

^    2,13,500 

1,89,800 

Wc  have  no  additibns  or  alterations  to  suggest  under  these  heads. 
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368.  The  collection  of  commercial  and  industrial  intelligence  would  be  Collection  of 
effected   by  the  various  members  of  the  departmental  staff  in  the  course  of  their  ^"^^^jj^f^  ^"* 
ordinary  work.     The  territorial  organisation  of  the  staff  would   no  doubt  intelligence, 
render  this  easier.     A  compiling  and  recording  agency  would  be  required,  Rs.  36,000. 
which  is  included  in  our  estimate  of  the  Director's  office  charges.     In  the 

case  of  Bombay  and  Calcutta,  we  have  recommended  the  appointment  of 
special  provincial  officers  for  commercial  and  industrial  intelligence ;  their 
salaries,  in  consideration  of  the  work  which  the  commercial  importance  of 
these  cities  would  entail,  should  be  Rs.  1,500  a  month. 

369.  The  share  of  the  cost  shown  in  the  present  estimate  under  the  head,  Purchase  of 
Stores  (Imperial),  which  would  ultimately  be  made  over  to  provincial  depart-  stores, 
ments,  would  depend  on  the  decision  reached  as  a  result  of  the  special  enquiry 

which  we  have  already  suggested. 

Capital  Eospenditure — (a)  Recommended  Schemes. 
Under  the  head  of  capital  expenditure  it  is  possible  to  furnish  only  a 
rough  estimate  based  upon  the  figures  which  we  have  obtained  regarding  the  cost 
of  buildings   and  equipment  of  existing  institutions,  and  upon  the  immediate 
needs  of  the  provinces,  so  far  as  we  can  estimate  these. 

370.  We  have  already  stated  that  we  think  provision  should  be  made  for  Industrial 

trainins  16,000  pupils,  and  that  the  average  cost  of  the  industrial  schools  and  schools, 

.  Rs  55  00  000 

their  equipment  will  be  Us.  500   per  pupil.    This  involves  a  total  expenditure     •     >    '      • 

of  Us.  75   lakhs,  from   which  must  be  deducted   the  value   of  such  existing 

institutions  as  may   prove  suitable.    From  Table  D  it  will  be  seen  that  there 

are  at  the  present  time  181  schools  owned  as  follows : — 


Owner. 

No. 

No.  of  pupils. 

Government      ......<.. 

Local  Funds  and  Municipalities    .         .                    ,         .          . 
Private  bodies  receiving  grants-in-aid     ..... 

Private  bodies  not  receiving  grants-in-aid        .... 

38- 
41 
85 
17 

2,431 

2,998 

4,092 

516 

Total 

181 

10,037 

Some  of  these  may  disappear,  others  may  be  greatly  modified,  and  new 
schools  may  be  started.  .  It  would  not  be  safe  to  reckon  that  more  than  Es.  20 
lakhs  can  be  taken  as  the  value  of  buildings  that  would  be  of  use  under  our 
proposed  scheme ;  and  the  nett  cost  would  be,  therefore,  Es.  55  lakhs. 

371.  The  following  tabular  statement  shows  the  amounts  which  we  think  Technological 
should  be  provided  for  each  province  for  technological  institutes :—  S^^a!^  nn  nnn 

Jjakhs. 
Burma         ..........  8 

Bihar  and  Orissa  .........  13 

United  Provinces  ........  6 

Bengal 10 

Madras 5 

Bombay       .......'•.  5 

At  present,  beyond  the  school  of  engineering  at  Insein,  no  provision  has 
been  made  for  technical  education  in  Burma.  A  technological  institute  is 
needed  in  or  near  Rangoon  which  should  at  the  outset  provide  accommodation 


224 

for  about  100  students.  The  capital  outlay  per  head  would  be  considerably 
above  the  average  rates  shown  in  paragraph  360  in  view  of  the  high  cost  of 
materials  in  Burma  and  of  the  fact  that  the  institute  would  be  at  first  on  a 
limited  scale.  We  have,  therefore,  proposed  a  total  expenditure  of  Es.  eight 
lakhs. 

Technological  institutes  would  be  required  for  Bihar  and  Orissa  and  for 
the  United  Provinces,  which  might  be  at  Bankipore  and  Cawnpore,  respectively ; 
for  each  of 'these  an  initial  outlay  of  Es.  six  lakhs  should  be  sufficient.  The 
former  province  would  also  require  a  school  of  mines  at  Dhanbaid  and 
improved  accommodation  for  evening  classes  on  the  coal  fields  costing  in  all 
Es.  7,07,000,  or  (say)  seven  lakhs  of  rupees. 

Bengal  has  at  present  only  the  Sibpur  College  of  Engineering ;  chemical 
technology  is  inadequately  provided  for,  and  about  Es.  four  lakhs  could  usefully 
be  spent  on  developments  for  this  purpose.  A  technical  institute  might  be 
required  at  Dacca  on  a  similar  scale  to  those  we  have  proposed  for  Bankipore 
and  Cawnpore.  This  would  make  the  total  expenditure  on  capital  account  in 
Bengal  Es.  ten  lakhs. 

The  College  of  Engineering,  Madras,  at  a  cost  of  Es.  five  lakhs,  can  be 
expanded  into  a  technological  institute  to  which  the  Leather  Trade  School 
should  be  attached. 

In  the  Bombay  Presidency  there  is  already  the  Victoria  Jubilee  Technical 
Institute  and  the  Poena  College  of  Engineering;  these  can  be  usefully 
developed,  the  former  with  special  reference  to  chemical,  and  the  latter  to 
electrical,  technology,  at  an  estimated  cost  of  Es.  2|  lakhs  each. 

Total  for  India Rs.  47,00,000 ' 


Ttaining  o£ 
mechanical 
engineers, 
Bs.  40,00,000. 


372.  Inf  connection  with  railway  workshops  or  large  engineering  establish- 
ments, we  propose  the  establishment  of  ten  schools,  each  capable  of  dealing 
with  about  200  apprentices.  These  schools  would  be  located  alongside  suitable 
existing  workshops,  which  would  result  in;the  following  distribution  :— one 
each  in  Madras,  United  Provinces,  Punjab,  Bihar  and  Orissa,  Burma,  and 
Assam,  and  two  each  in  Bengal  and  Bombay.  We  estimate  that  each  school 
will  cost  about  Es.  four  lakhs,  made  up  as  follows : — 


Hostels  for  200  apprentices 
School  buildings 

•Models,  furniture,  and  equipment 
Houses  for  stafE 


Rs. 

2,00,000 
75,000 
25,000 

1,00,000. 

4,00,000 


No  provision  has  been  made  for  the  cost  of  the  site,  as  land  can  usually  be 
provided  free  of  cost. 

For  ten  schools  the  capital  charge  will  be  Es.  40  lakhs. 

Workshops  and  373.  We  gathered  from  the  experience    acquired  in     Madras    that  a 

laboratories         technically  qualified  Director  of  Industries  would  find  it  extremely  convenient, 

attached  to         for  the  purposes  of  test  and  experiment,  and  for  the  expeditious  transaction 

Bs.  8  00  000.      '  °^  current  work,  to  have  a  small  mechanical  workshop  and  laboratory  for  both 

chemical  and  physical  tests.   Provision  for  the  upkeep  of  this  has  been  made  under 

the  heading  of  establishment,  and  the  cost  of  materials  and  experiments  would  be 

met  from  the  provision  for  experiments  and  demonstrations.     These  workshops 

and  laboratories   may  be  estimated  to  cost  eventually  from   Es.   50,000   to 

Ks.  1,00,000,  but  would  only  gradually  be  built  up  as  work   developes  and 
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industrial  progress  is  made.  A  total  provision  of  Rs.  eight  lakhs,  which  would 
be  spread  over  about  five  years,  is  deemed  sufficient  for  this  item. 

Capital  IIxpenditure—r{b)  Possible  Schemes. 

374.  The  remaining  proposals  involving  capital  expenditure  are  : —  ^s*  66,00,000. 

(1)  The  Metallurgical  Research  Institute  at  Sakchi. 

(2)  The  Central  Chemical  Research  Institute. 

(3)  The  Imperial  Engineering  College. 

In  regard  to  the  first  two  of  these,  however,  we  have  only  suggested  their 
examination  by  expert  committees ;  while  we  do  not  contemplate  the  early 
establishment  of  either  the  second  or  the  third.     It  is,  therefore,  perhaps  needless  . 

at  this  stage  to  do  more  than  indicate  roughly  our  own  opinion  of  the  scale  on 
which  we  think  they  should  be  undertaken.  In  putting  forward  the  figures 
given  below  we  have  carefully  scrutinised  the  expenditure  incurred  in  recent 
years  on  the  highest-grade  teaching  and  research  institutes  which  have  been 
started. 

The  Central  Chemical  Research  Institute  should  be  on  a  slightly  larger 
scale  than  the  Indian  Institute  of  Science  at  Bangalore,  and  may,  therefore,  be 
estimated  to  cost  Rs.  20  lakhs.  The  Imperial  Engineering  College  should,  we 
think,  provide  ultimately  for  about  500  students  which,  at  the  rate  we  have 
already  given,  viz.,  Rs.  6,000  per  head,  would  cost  Rs.  30  lakhs.  The  Metallurgi- 
cal Institute  at  Sakchi  would  probably  provide  a  four  years'  course  for  50 
metallurgical  students.  Owing  to  the  expensive  character  of  the  equipment 
required  for  metallurgical  experiments,  and  the  relatively  small  number  of 
students  to  be  provided  for  compared  with  the  other  technological  institutes 
we  have  proposed,  the  capital  cost  may  be  taken  at  Rs.  8,000  per  head,  or 
Rs.  16  lakhs  in  all. 

Summary  of  Estimates. 

375.  Statements  II  and  III,  appended  to  this  Chapter,  show  in  a  tabular 
form  thc-annual  charges  on  account  of  the  imperial  and  the  provincial  Depart- 
ments of  Industries,  which  amount  to  Rs.  24,63,900  and  Rs.  98,98,500,  respect- 
ively, or  Rs.  1,23,62,400  in  all.  Only  new  expenditure  has  been  included  in  the 
figures  for  the  imperial  department ;  but,  in  the  case  of  the  provincial  estimates, 
it  is  necessary  to  set  off  against  the  proposed  expenditure  the  existing  charges, 
which  cannot  be  exactly  determined,  but  are  approximately  Rs.  38,00,000, 
including  Rs.  27,00,000,  shown  in  Table  B  as  the  existing  cost  of  industrial  and 
technical  education,  Rs.  four  lakhs  for  Eactories  and  Boiler  Inspection  (para. 
367),  and  lis.  seven  lakhs  on  Industrial  Departments.  A  further  deduction 
should  be  made  on  account  of  local  contributions,  to  which  reference  is  made 
in  para,  362,  but  it  is  impossible  to  estimate  the  precise  share  which  local  bodies 
may  be  willing  to  take  in  the  provision  of  industrial  education.  Omitting 
this  latter,  the  total  additional  recurring  charges,  therefore,  would  be  in  the 
neighbourhood  of  Rs.  86  lakhs. 

In  Statement  IV  the  estimated  capital  expenditure  under  various  heads  is 
shown.  It  amounts  to  Rs.  150  lakhs,  with  a  further  possible  expenditure  of 
Rs.  66  lakhs.  "We  consider  that  an  annual  grant  of  Rs.  30  lakhs  for  aboufe 
seven  years  will  meet  the  demands  which  .are  likely  to  be  ;made  if  the  schemes 
which  we  have  recommended  are  carried  out. 
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STATEMENT  III. 

SuMMiRY  OF  iMPBftlAL  AND  PROVINCIAL  ReOURRINQ  EXPENDITURE. 

Imperial  Expenditure. 


Department  of  Industries  , 

Commercial  Intelligence 
Indian  Trade  Commissioner 
Stores  ...... 

Visiting  Experts  for  Industrial  Education 
Hydrographic  Survey      .  .  .  . 

Central  Chemical  Laboratory    . 
Research  and  Demonstration  Factories 


Less  savings  on  Salt 
Total 
Provincial  Expenditure. 


Bombay       .         '. 

Bengal 

United  Provinces 

Madras 

Bihar  and  Orissa 

Burma         .         . 

Punjab         . 

Central  Provinces 

Assam  .  . 

North-West  Frontier  Province 


Rs.  Rb. 

5,47,400 
36,000 
25,500 
8,56,000 
99,200 
8,00,000  '■ 

-5,00,000 
1,00,000  '. 

,24,64,100 
200 

24,63,900     24,63,900 

16,91,000   ■ 
16,04,000 
/15,97,800 

13,79,300  . 

10,27,700 

8,22,500 

7,31,100 

5,86,600 

3,37,000 

1,22,000 


Total 

Grand  Total 


98,98,500     98,88,500 
1,23,62,400 


STATEMENT  IV. 

Estimate  of  Capital  Expenditurf, 
[a]  Secommemled  Schemes. 

Industrial  Schools  ...... 

Technological  Institutes,  ..... 

Mechanical  Engineering  Schools       .... 

Workshops  and  Laboratories  attached  to  Director's  Offices 


{b)  Possible  Sc/iemes. 


-Metallurgical  Institute 
Imperial  Engineering  College 
Central  Chemical  Institute 


Rs. 

,     55,00,000 

.    47,00,000 

40,00,000 

8,00,000 

1,50,00,000 


16,00,000 
30,00,000 
20,00,000 


66,00,000 
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CHAPTER  XXIV. 

SUMMARY  OF  RECOMMENDATIONS. 

Chapter  I,    Rural  India,  past  and  present.  Chapter  II.  Some  Indus- 
trial Centres  and  Districts. 

(1)  The   first  two  chapters  are  introductory  and    descriptive,   the-  case 
of  Burma  being  specially  dealt  with. 

Chapter  III.    Kaw  Materials  for  Industries- 

(2)  Indian  industries  must  be  largely  based  on  agricultural  products,  and 

the  Agricultural  Services  require  strengthening  to  undertake  the   necessary  ^^^^^  g  ^^^  q 
research  work.     Attention  is  specially  directed  to  the  problems  presented  by 
cotton  cultivation,  by  sugar  cultivation  and  manufacture,  and  the  necessity   for 
-scientific  work  on  oil  seeds  is  brought  to  notice. 

(3)  The  trade  in  hides  hnd  skins   and  the  tanning  industry  are  of  great  Vide  Appendix 
importance.     The  solution  of  the   existing ,  problems   lies  in   stimulating  the  D. 
production  of  leathersand  of  lightly-tanned  hides  and  skins.     The  possession   of 

an  abundance   and  great  variety  of  natural  tan-stuffs  lends  special  importance 

to  this  industry  in  India.  ^.^^^  ^^^^^^^^ 

(4)  The   mineral   resources   of   India   offer  opportunities   for    important  IV,  XXII. 
developments.  Appendices  F,  F. 

(5)  The  forest  estates  of  Government  yield  inadequate  returns,  and  an 
expert  service  of  forest  engineers  is  required  to  facilitate  extraction.  Provision 
for  the  training  of  forest  engineers  should  be  made  in  India. 

(6)  Special  measures  are  required  to  bring  timbers  of  the  less-known 
species  to  the  notice  of  consumers.  Government  depots  under  the  charge  of 
officers  selected  for  their  commercial  aptitude  should  be  established  for  this 
purpose. 

(7)  The  staff  and  equipment  of  the  forest  Research  Institute  at  Dehra 
Dun  are  insufficient  and  additions  to  the  staff  are  necessary.' 

(8.)  The  Departments  of  Industries  should  co-operate  with  the  Forest 
Department  to  create  the  necessary  link  between  the  research  officers  and 
possible  consumers  of  special  timbers. 

(9)  Plantations  should  be  established  to  secure  a  concentrated  and,  there- 
fore, cheap  supply  of  suitable  wood  for  special  industries  and  for  fuel. 

(10)  Indian  fisheries  (especially  deep-sea  fisheries)  have  been  neglected, 
except  in  the  case  of  Madras,  and  their  possibilities  should  be  developed  by 
properly  equipped  Fisheries  Departments.  Scientific  ichthyologists  should  be 
added  to  the  Zoological  Survey.  The  creation  of  Fisheries  Departments  in 
Burma  and  Bombay,  and  a  substantial  addition  to  the  staff  of  the  Bengal 
Fisheries  Department,  are  suggested. 

Chapter  IV.    Industrial  Deficiencies  of  India- 

"  (11)  The  industrial  deficiencies  described  show  the  national  necessity  of 

30  A 
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establishing  certain  "  key  "  industries.  Wliere  secret  or  very  highly  specialised 
processes  of  manufacture  are  involved,  Government  should  take  steps  to 
facilitate  their  introduction. 


Chapter  V.    Industries  and  Agriculture. 

(12)  There  are  many  ways  in  which  the  employment  of  power  or  hand- 
driven  machinery  can  assist  the  agriculturist,  particularly  ia  respect  of  irriga- 
tion, sugar  production  and  oil  milling. 

(13)  The  demand  for  machinery  for  these  processes  would  lead  to  the 
establishment  of  agricultural  engineering  works. 

Fide  Becom-  (14)  Close  co-operation  between  the  Departments  of  Industries  and  Agri- 

mendation  (132) .  culture  is  needed. 

(15)  The  Director  of  Industries  in  each  province  should  have  a  workshop 
and  laboratory  equipped  for  the  mechanical  testing  of  small  prime-movers  and 
of  the  machinery  that  they  are  intended  to  drive. 

(16)  The  possibility  of  irrigation  in  Sind  by  means  of  pumps  should  be 
considered  in  connection  with  the  Indus  barrage  scheme,  in  order  to  estimate 
the  commercial  practicability  of  growing  Egyptian  cotton  on  a  large  scale.        y 

9 

Chapter  VI.    Power. 

Vide  also  para-         ^•^'^^  ^  special  survey  of  the  coal  situation  in  India  should   be  undertaken 

graph 26.  at  an  early  date,   Avith  a. view  to  introdudng  economics  i^  the  methods  of 

mining  and  consumption.     Such  a  review  of  the  fuel  situation  in  eastern   India 

should  include  an  examination  of  the  measures  in  progress  for  rendering  more 

accessible  the  undeveloped  fields  of  Assam.  ^ 

(18)  There  are  great  advantages  in  using  wood  fuel  after  conversion  into 
gas  rather  than  directly,  and,  in  particular,  in  employing  charcoal  for  the 
production  of  gas  after  the  removal  of  the  by-products  which  are.  of  value 
for  industrial  purposes.  Any  methods  which  are  likely  to  cheapen  the  cost 
of  fuel  for  gas  plants  should  be  the  subject  of  detailed  investigation  and  trial. 

(19)  Possible  sources  of  industrial  alcohol  should  be  investigated.  A 
liberal  policy  should  be  followed  by  the  excise  authorities  when  commercial 
requirements  conflict  with  excise  regulations. 

(20)  The  utilisation  of  water  power  is  of  the  highest  importance  in  view 
of  the  necessity  of  creating  electro-chemical  and  thermo-electric  industries  and 
of  economising  the  use  of  coal.  An  organisation  should  at  once  be  created  by 
Government  to  carry  out  a  systematic  survey  of  the  hydro-electric  possibilities. 
Standard  conditions  for  hydro-electric  licenses  should  be  prescribed. 

(21)  Leases  of  water  power  to  private  persons  should  provide  for  the 
resumption  or  transfer  of  rights  and  for  the  acquisition  of  the  hydro-electric 
plant  on  an  equitable  basis,  should  it  become  necessary  in  the  public  interest, 
or  should  the  initial  industrial  undertaking  be  compelled  at  any  time  to  cease 
working. 

(22)  Proposals  for  generating  water  power  from  canal  falls  and  other 
^              irrigation  works  should  be  considered  by  a  joint  committee  composed  of  officers 

of  the  Public  Works  and  Irrigation  Departments. 


2^i 

Ch^ipter  VII.    The  Indian  in  Industries.    Chapter  VIII.    Govern- 
ment Industrial  Policy  in  recent  years. 

(23)  These  chapters  are  wholly  descriptive. 

Chapter  IX.    The  Organisation  of  Scientific  and  Technical  Services, 
and  the  Provision  for  Research  Work  in  India  and  Abroad- 

(21)  In  future  all  'scientific  officers  should  be  recruited  into  imperial 
servicesi  but  placed  under  Ijocal  Governments  or  departments  of  the  Govern- 
ment of  India  for  administrative  control.  Their  purely  scientific  work  should 
be  subject  to  the  criticism  and  advice  of  the  head  of  their  service,  transmitted 
through  their  administrative  superiors.  An  imperial  Indian  Chemical  Service 
is  most  urgently  required. 

(25)  A  special  committee  should  be  appointed,  including  a  distinguished 
chemist  from  abroad,  to  formulate  proposals  for  the  permanent  organisation 
and  terms  of  service  of  the  staff,  and  for  the  location  and  equipment  of  research 
laboratories. 

(26)  In  the  case  of  other  scientific  subjects,  such  as  botany,  bacteriology, 
zoology  and  entomology  (which,  last  should  be  recognised  as  a  distinct 
administrative  unit),  imperial  services  should  similarly  be  organised ;  and 
suitable  committees  might  be  appointed  to  work  out  details. 

(27)  Conditions  are  suggested  to  govern  the  relations  between  Government 
research  officers  and  private  industrialists  who  may  desire  to  employ  them  on 
specific  problems.  • 

(28)  Eecrnits  for  the  scientific  services  should  be  drawn  as  far  as  possible 
from  the  Indian  Universities  and  institutes.  At  first  it  will  be  necessary  to 
import  a  number  of  spegialists  from  England,  but  the  ultimate  object  should  be 
to  man  the  services  with  officers  trained  in  this  country. 

(29)  The  most  promising  bases  for  the  establishment  of  specialised  institutes 
of  research  will  be  at  the  chief  centres  of  industries ;  but  expert  opinion  is 
necessary  to  fix  the  location  of  these  institutes.  This  subject  should  be 
included  in  the  scope  of  enquiry  of  the  committees  recommended  to  work  out 
the  organisation  of  the  scientific  services. 

(30)  There  are  serious  drawbacks  to  research  work  connected  with  Indian 
problems  being  undertaken  abroad,  and  there  is  no  longer  any  justification  for 
the  expenditure  of  Indian  revenues  on  the  maintenance  of  the  Scientific  ^nd 
Technical  department  of  the  Imperial  Institute.  In  the  rare  cases  which 
>*iecessitate  reference  to  British  or  foreign  specialists,  scientific  officers  in,  the 
Indian  services  should  be  empovvered  to  communicate,  through  a  recognised 
channel,   with  the   Scientific  and  Technical  Eesearch  Department  recently 

■  established  in  England. 

Chapter  X.    Industrial  and  Technical  Education. 

(31)  The  existing  system  of  State  technical  scholarships  for  study  abroad, 
though  greatly  improved  by  the  revised  Governnaent  rules  recently  issued, 
should  not  be  utilised  to  enable  students  to  acquire  training  in  industries  new  to 
India.  These  scholarships  should  be  granted  only  to  men  with  some  experience 
in  existing  industries,  to  enable  them  to  acquire  further  specialised  knowledge, 
and  should  not  be  awarded  in  respect  of  subjects  for  which  adequate  educational 
facilities  are  available  in  tlie  country. 
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(32)  Suitaible  primary  education  for  the  artisan  and  lalbouring  populatioii 
is  urgently  necessary.  When  private  employers  undertake  the  task  of  pro- 
viding it,  they  should  be  assisted  by  Local  Governments. 

^^^  also  (33)  Industrial  schools  should    be    controlled    by    the  Departments    of 

ecommen  a  ion  imj^g^ries.  Their  head  masters  must  possess  practical  skill  in  the  industries 
taught  and  knowledge  of  their  economic  conditions.  These  -  schools  are  a 
means  of  suitable  training  for  cottage,  but  not  for  organised,  industries. 

(Sdi)  Organised  industries  may  be  divided  into  two  classes,  manipulative, 
such  as  mechanical  engineering,  and  non-manipulative  or  operative,  such  as 
the  manufacture  of  chemicals.  Training  for  manipulative  industries  should 
be  given  in  the  works  themselves,  to  which  theoretical  classes  should  be 
attached.  There  are  certain  cases  where  the  individual  concerns  are  not  large 
enough  for  this ;  these  can  sometimes  be  conveniently  dealt  with  by  central 
teaching  institutions  serving  a  group  of  works ;  but  where  such  an  arrangement 
is  impossible,  and  in  the  case  of  the  textile  trade  where  the  preliminary 
training  can  best  be  given  in  a  school,  instruction  may  be  more  conveniently 
provided  in  technical  schools  with  workshops  or  instructional  factories  attached.' 

(35)  In  the  case  of  non-manipulative  industries  the  necessary  training  can 
usually  be  given  in  a  teaching  institution ;   but  practical   experience  is  needed 
*  if  the  student  is  to  rise  in  his  profession.     In  these  industries,   the  instruction 

should  be  mainly  technological,  e.g.,  in  a  branch  of  applied  chemistry,  with  some 
training  in  engineering,  and  can  be  given  in  a  teaching  institution.  The 
necessary  practical  experience  must  be  gained  in  the  factory,  in  which  the 
student's  technological  training  will  qualify  .him  at  once  for  employment. 

•     (36)  The  training  required  for  mechanical  engineering,  as  an  example  of 
a  manipulative  industry,  is  discussed  in  detail. 

(37)  At  the  large  engineering  shops  practical  training  should  be  given 
to  artisan  apprentices  on  an  organised  system,  with  teaching  in  shop  hours  ; 
and  the  apprentices  should  be  paid  wages,  a  part  of  which  tEey  might  receive 
in  the  form  of  deferred  pay  on  leaving. 

(38)  In  the  case  of  foremen  a  system  of  apprenticeship  on  conditions  that 
should  attract  middle-class  Indian  youths  is  suggested,  with  teaching  in  shop 
hours  of  a  more  advanced  type  than  in  the  case  of  artisan  apprentices,  and 
providing  for  boys  who  would  start  at  a  somewhat  higher  age. 

(39)  In  the  case  of  mechanical  engineers  also,  the  large  engineering  shops 
should  be  used  as  the  practical  training  ground ;  but  a  greater  proportion  of  the 
time  should  be  devoted  to  theoretical  teaching  of  a  higher  kind  than  is 
necessary  for  foremen.  Those  students  who  desire  it  may,  after  completing 
their  shop  training,  take  courses  in  special  subjects  at  an  engineering  college. 

(40)  The  engineering  colleges  should,  as  soon  as  is  practicable,  make  over 
the  training  of  subordinates  to  lower-grade  institutions,  and  should  add  depart- 
ments for  technological  training.  These  colleges  should  be  administered  by 
Councils,  on  which  the  University,  the  Departments  of  Industries,  and 
employers  should  be  represented,  while  the  Council  should  have  the  privilege 
of  electing  a  certain  number  of  its  members  to  represent  it  on  the  University 
Senate.  The  Universities  would  decide  which  of  the  college  courses  should 
qualify  student^  to  sit  for  a  degree. 

(41)  In  addition  to  th^  existing  provincial  institutions,  two  imperial 
colleges  seem  likely  to  be  needed  ultimately,  one  for  the  highest-grgide  teaching 
of  engineering  and  the  other  for  metallurgy  and  mineral  technology. 
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(42)  Government  should  encourage  tlie  foundation  in  India  of  scientific 
and  technical  societies  on  the  lines  of  the  London  institutions. 

(43)  It  is  recommended  that  the  engineering  classes  in  the  Victoria 
Jubilee  Technical  Institute,  Bombay,  should  be  adapted  to  meet  the  require, 
ments  of  the  apprentices  in  the  railway  and  other  workshops  in  Bombay,  and 
that  the  courses  in  technology  should  be  supplemented  by  two  years'  practical 
work  before  the  full  diploma  can  be  gained. 

(44)  As  regards  mining,  the  evening  classes  on  the  coal  fields  should  be 
retained  and  improved  ;  and  the  scheme  put  forward  for  a  school  of  mines  at 
Dhanbaid  is  preferable  to  the  present  arrangements  at  Sibpur  and  should  be 
adopted.     Meanwhile,  the  existing  course  at  Sibpur  should  be  improved. 

(45)  The  technical  school  at  Sakchi  for  metallurgical  training  proposed 
by  the  Bihar  and  Orissa  Government  is  approved,  but  without  prejudice  to  the 
possibility  of  a  higher-grade  institution. 

(46)  In  respect  of  commercial  education  it  is  of  the  utmost  importance  to 
secure  the  co-operation  of  commercial  men.  Commercial  colleges  should  be 
administered  by  Councils  consisting  largely  of  business  men  with  representa- 
tives of  the  Universities  ;  these  Councils  should  also  elect  from  among  their 
members  delegates  to  the  University  Senates.  The  Universities  should  retain 
the  right  to  prescribe  which  courses  of  the  colleges  shall  qualify  a  student  to 
sit  for  a  University  degree. 

(47)  All  industrial  and  technical  institutions  of  less  than   collegiate  rank  w  „  a 
should  be  controlled  by  the  Department  of  Industries,  though  the   advice  and  ation  (33) 
co-operation  of  the  Department  of  Education  is  desirable. 

(48)  To  prevent  inefficient  or  misdirected  teaching,  inspection  and  advice 
by  officers  of  the  imperial  Department  of  Industries  would  for  some  time  be  of 
great  assistance  to  provincial  departments. 


Chapter  XI.    Commercial  and  Industrial  Intelligence. 

(49)  Commercial  and  industrial  statistics  should  not  be  commented  on  except 
by  an  agency  which  has  expert  knowledge  of  their  significance.  The  Director 
of  Statistics  should  be  a  compiling  officer  only. 

(50)  The  Director  of  Commercial  and  Industrial  Intelligence,  whose  head- 
quarters should  be  in  Calcutta,  should  be  supplied  with  information  by 
provincial  Directors  and  by  the  special  provincial  intelligence  officers  proposed 
for  Calcutta  and  Bom.bay.  The  help  of  commercial  associations  should  be 
utilised  so  far  as  possible. 

(51)  He  should  advise  the  Government  of  India  .regarding  commercial 
questions,  especially  those  relating  to  overseas  trade.  He  should  also  answer 
enquiries  from  the  public,  but  should  refer  those  relating  to  technical  matters 
to  the  appropriate  expert  department. 

(52)  Crop  forecasts  should  be  prepared  by  the  Agricultural  Department, 
as  soon  as  its  stafE  is  sufficiently  strong  to  undertake  the  task. 

(53)  More  complete  information  regarding  industrial  employment  and 
production  is  required. 

(54)  Thellndian  Trade  Commissioner  in  London  should  be  assisted  by 
temporarily  seconded  members  of  the  Agricultural,  Porest  and  Geological 
Survey  Departments. 
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(55)  Government  should  consider  the  desirability  of  establishing   Indian 
trade  agencies  after  the  war  in  other  countries,  such  as  East  Africa  and" 
Mesopotamia.  ,  '        , 

(56)  The  Indian  Trade  Journal  should  be  replaced  by  periodical  bulletins. 
More  use  should  b.e  ma^e  of  the  press  for  disseminating  current  industrial  and 
commercial  information. 


Chapter  XII.    Government  Purchase  of  Stores. 

(57)  The  crfe^tion  of  an  organisation  ^or  the  purchase  and  inspection  of 
stores  in  India  is  recommended  working  under  the  Imperial  Department  of 
Industries  and  the  local  Departments  of  Industries  in  each  province. 

(58)  The  appointment  of  a  small  expert  committee  is  proposed  to  consider 
the  precise  allocation  of  spheres  of  action  between  the  imperial  and  provincial 
agencies. 

(59)  All  indents  for  Government  and  railway  stores  should  be  met,  as  far 
as  is  practicable,  in  India,  Indents  from  provin<!ial  officers  should  be  dealt  with 
first  by  the  provincial  Directors,  who  should  fill  them  to  the  utmost  possible 
extent  from  local  manufactures. 

(60)  The  remaining  items  should  be  forwarded  to  the  Controller-General 
of  Stores  with  the  Government  of  India,  who  would  issue  orders  for  those 
items  which  could  be  advantageously  obtained  in  India  and  would  purchase 
the  residue  through  the  Stores  Department  of  the  India  Office.  Indents  from 
Government  railways  and  from  such  other  railways  as  desire  to  participate 
in  the  scheme  should  be  dealt  with  by  the  Controller-General  of  Stores,  in  the 
same  way.    The  Stocks  would  not  be  held  by  the  Stores  Department. 

(61)  Provincial  Departments  of  Industries  should,  so  far  as.  their  equipment 
permits,  inspect  ihe  goods  supplied  through  them.  They  should  include,  in 
the  larger  provinces,  an  experienced  officer  who  would  be  responsible  for  local 
purchases.  Interchange  of  information  with  one  another  and  with  the 
Controller-General  of  Industries  would  make  it  possible  for  provincial  Directors 
ijo  purchase  stores  from  other  provinces  direct. 

(62)  For  some  time  to  come  inspection  work  should  be  performed  mainly 
by  an  imperial  inspecting  staff,  which  would  also  collect  information  regarding 
the  manufacturing  possibilities  of  the  country.  ~^ 

(63)  The  purchase  of  stores  in  India  would  be  facilitated  by  the  existence 
of  an  agency  in  India  for  preparing  specifications  in  certain  cases. 

(64)  The  Controller-General  of  Stores  should  have  his  headquarters  at 
Calcutta  and  should  work  in  close  contact  with  the  Director  of  Commercial 
and  Industrial  Intelligence.  His  annual  report  should  include,  for  the 
information. of  manufacturers  in  India,  a  classified  statement  of  the  articles 
obtained  by  him  here  and  from  abroad. 


Chapter  XIII.    Land  Acquisition  in  relation  to  Industries. 

(65)  Provision  should  be  made,  where  necessary,  in  local  laws  to  enable 
persons,  who  are  pro  vented  by  legal  restrictions  from  transferring  their  lands 
or  from  conferrin  g  an  absolute    title  therein,  to  do  so  with  the  sanction  of 
some  proper  aathority,  whea  th?  laai  is  reqilrai  fo:  aa  iaia5trii,l  e4t.3qD:i53, 
i^ote  particularly  for  the  housing  of  industrial  labour. 
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(66)  Government  seems  to  have  been  uncertain  in  the  past  as  to  the 
applicability  of  the  Act  to  land  required  by  industrial  concerns  ;  and  a 
criterion  is  proposed  by  which  the  Local  Government  may  determine  the  cases  in 
which  compulsory  acquisition  under  section  40  (i)  (6)  of  the  Land  Acquisition 
Act  may  be  effected  on  behalf  of  an  industrial  concern.  These  suggestions 
apparently  do  not  involve  any  amendment  of  the  Act,  though,  if  they  do,  this 
should  be  undertaken. 

(67)  In  certain  casep,  on  the  recommendation  of  local  bodies,  Government  Vide  also 
should  compulsorily  acquire  land  to  provide  fresh  sites  for  industries,   which  it  ^'^^P*^'^  ^^^• 
is  necessary  to  remove  on  grounds  of  public  health,  and  for  industrial  dwellings. 

(68)  In  all  cases  where  land  is  acquired  compulsorily  for  industrial 
enterprises,  cultivators  or  house  owners  so  dispossessed  should  be  offered  suitable 
land  in  exchange  or  part  exchange. 

Chapter  XIV.    Technical  Assistance  to  Industries  by  Government. 

(69)  Direct  technical  assistance  by  Government  is  necessary  to  encourage 
certain  classes  of  industries, 

(70)  The  functions  and  limitations  of  pioneering  and  demonstration 
factories  are  described. 

(71)  Tor    cottage    industries,    peripatetic    demonstrations    of  improved  Vide  also 
processes  and  machinery  are  most  important,  and  the  provision  of  new  patterns  <3iapte'  XVII, 
and  designs  must  be  arranged  for.     The   organisation  of  production   by  the  ^^*^*®'  XVTII, 
establishment  of  small  auxiliary  factories  and  the  employment  of  labour-saving 

devices  are  very  desirable, 

(72)  For  organised  industries,  in  addition  to  assistance  in  starting  new 
industrial  undertakings,  useful  work  can  be  done  by  Government  in  helping  the 
owners  and  managers  of  small  power  plants  to  maintain  them  in  good  working 
condition. 

(73)  While  ordinarily  Government  should  itself  carry  on  industrial  opera- 
tions only  for  the  manufacture  of  lethal  munitions,  it  will  be  necessary  in  some 
oases  to  contror  and  assist  private  factories  capable  of  producing  military 
necessities.  Assistance  will  also  be  required  for  industries  of  national  economic 
importance. 

(74)  The  above  duties  cannot  be  performed  without  properly  equipped 
Departments  of  Industries,  both  imperial  and  provincial.  While  the  utmost 
.possible  decentralisation,  is  desirable,  there  are  certain  functions  for  which  the 
Imperial  Government  must  be  responsible. 

Chapter  XV.    Miscellaneous  'Points  of  (xovernment  Law  and  Prac- 
tice affecting  Industries. 

(75)  Power-driven  machinery  should  not  be  allowed  in  jails.    Provincial  The  Employment 
Directors  of  industries  and  their  Boards  should  be  authorised  to  make  recom-  ®*  ^^^^  Labour, 
mendations  to  the  Local  Government  on  the  employment  of  jail  labour.  ^ 

(76)  The  legislation  now  being  undertaken  by  provincial  Governments  for  The  Prevention  . 
the  prevention  of  the  adulteration  of  foodstuffs  and  drugs  is  approved.  The  °*  Adulteration, 
agency  for  enforcing  the  existing  Acts  should  bo  considerably  strengthened. 

(77)  Regarding  the  adulteration  of  raw  produce  for  export  or  local  manu- 
acture,  action  should  be  left  to  the  trade  itself.    Government  should  do  what  it 
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can  to  strengthen  the  hands  of  local  mercantile  bodies  who  are  interested  in  such 
matters. 

(78)  A  system  of  Government  certificates  of  quality  is  impracticable  and 

unnecessary,  except  in  the  case   of  fertilisers,  for  which  an  Act  similar  to  the 

fertilisers  and  Feeding  Stuffs  Act  of  1906  (Great  Britain)  should  be  introduced. 

The  Admims-  ^79)  Tj^e  principles  laid  down  by  the  Public  Services    Commission  in 

BoilerandPrime-*^^^^^S  ^^^^*^® -^0^1®^  Inspection  Department  are  endorsed.     The  following 

Mover  Acts.        recommendations  are  added : — 

{a)  Boiler  inspection  should  be  a  duty  of  the  provincial  Departments  of 
Industries.  ^ 

(fi)  The  rules  for  determining  permissible  pressures  for  boilers  should 
apply  to  the  whole  of  India. 

{c)  The  laws  compelling  persons  in  charge  of  boilers  to  possess  certificates 
should  be  abolished. 


The  Mining 
Rules. 


The  Adminis- 
ttation  of  the 
Electricity  Act. 


(80)  The  favourable  consideration  of  Government  is  asked  for  the  proposed 
strengthening  of  the  Geological  Survey,  which  should  include  a  suitable  staff 
to  inspect  Government  concessions  and  to  advise  small  mine  owners. 

(81)  Such  inspection  would  insure  the  due  fulfilment  of  the  conditions  of 
prospecting  licenses  and  permit  of  their  being  framed  on  more  elastic  lines. 
Local  Governments  should  have  power  to  extend  their  duration  up  to  5  years 
in'cases  where  the  work  of  proving  the  existence  of  minerals  necessitates 
operations  on  a  very  extensive  scale. 

(82)  The  present  mining  lease  form  might  be  considerably  shortened  and 
simplified  by  including  some  of  its  provisions  in  local  rules. 

(83)  Certain  provinces  should  prepare  Mining  Manuals  similar  to  those 
published  in  the  Central  Provinces  and  Burma. 

(84))  The  status  of  Electric  Inspectors  should  be  improved  in  order  to  secure 
more  highly  qualified  men. 

(85)  To  ensure  intelligent  liberality  in  the  interpretation  of  the  rules, 
the  appointment  of  provincial  Advisory  Boards,  as  contemplated  in  section  35 
of  the  Act,  is  proposed.  These  Boards  should  be  permitted,  when  necessary,  to 
consult  experts  such  as  the  Electrical  Adviser  to  the  Government  of  India. 

(86)  Government  should  encourage  the  industrial  use  of  electricity 
supplied  from  central  generating  stations.  The  law  should,  if  necessary,  be 
amended,  so  as  to  permit  of  the  load  factor  being  taken  into  account  in  fixing 
the  charges. 

(87)  The  Electric  Inspectors  should  be  transferred  from  the  control  of  the 
Public  Works  Department  to  that  of  the  Department  of  Industries. 

(88)  No  change  is  needed  in  the  existing  patent  law,  which  seems  well 
suited  to  Indian  conditions,  nor  is  it  desirable  at  present  for  India  to  join  the 
International  Convention,  but  the  position  may  have  to  be  reconsidered  if 
patent  law  is  consolidated  throughout  the  Empire. 

(89)  The  registration  of  trade  marks  or  business  names  is  not  recom- 
mended. 

Registration  ol  (90)  With  a  view  to  legislation  to  secure  the  compulsory  registration  of 

Partnerships.  partnerships,  Government  should  consider  a  suggestion  that  members  of  a  joint 
Hindu  family  should  be  regarded  as  a  single  unit  for  the  purposes  of  registra- 
tion, 


Patents,  Trade 
Marks,  and 
Business  Names. 
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Chapter  XVI.    The  Welfare  of  Factory  Labour- 

(91)  The  inefficiency  of  Indian  labour  can  be  remedied  by  the  provision 
of  education,  the  amelioration  of  housing  conditions,  the  improvement  of  pubKc 
health,  and  a  general  policy  of  betterment. 

(92)  Compulsory  education  should  be  introduced  for  all  classes  of  children  Vide  Recom 
in  areas  where  this  is  feasible  ;    the  question  of  amending  the  Factories  Act '^®'^^***o'i  (82). 
may  then  be  considered,  if  necessary. 

(93)  As  regards  housing  it  has  already  been  recommended  that  Government  Vide  Recom- 
should  use  its  power  to  acquire   land  on  behalf  of  employers  for  the  housing  of  "^endafion  (67). 
labour,  subject  to  certain  safeguards. 

(94)  Land  might  also  be  acquired  at  the  cost  of  Government  or  of  the 
local  authorities  concerned,  which  they  might  lease  at  easy  rates  to 
employers  for  erecting  industrial  dwellings. 

(95)  Local  authorities  should  be  responsible  for  the  development  and 
lay-out  of  industrial  areas  on  suitable  lines,  and  for  securing  the  maintenance 
of  proper  sanitary  conditions  in  such  areas. 

(96)  It  would  be  undesirable  and  unjust  to  compel  individual  employers 
to  house  their  own  labour. 

^    (97)  The   question  of  congestion  in   Bombay  must  however  be  taken  up  Special  proposals 
at  once.    The  scheme   for  industrial  housing  prepared  by  the  Improvement  *or  Bombay. 
Trust  might  be  continued  along  with  the  measures  which  are  proposed  below 
to  meet  the  special  difficulties  existing  in  Bombay. 

(98)  To  avoid  congestion  in     future  no  industrial   concerns  should  be        ' 
started,  except  in  the  north-east  of  the  island  of  Bombay  or  in  south'cast  of 
Salsette,  without  the    consent  of  the  Municipality.    In  the  area  set  aside  for 
industrial   development^  the    requisite  powers  should  be  taken  by  the  local 
authorities  to  determine  whether  certain  classes  of  industries  should  be  admitted 

to  certain  sites,  and  the  necessary  steps  should  be  taken  to  ensure  the  develop- 
ment of  the  settlement  on  sanitary  lines. 

(99)  To  relieve  existing  congestion,  the  railways  should  be  induced  to 
lo.cate  their  new  workshops  at  a  reasonable  distance  from  the  city  and  to 
furnish  accommodation  for  their  labour  in  situ.  Government  departments  and 
pa1)lic  bodies  should  provide  housing  of  a  suitable  type  for  their  workmen, 
where  possible  in  the  northern  industrial  area. 

(100)  The  establishment  of  improved  means  of  communication,  including 
*the  electrification  of  suburban  railways,   and   the   extension  of  the  tramway 

system,  with  the  object  of  creating  an  industrial  suburb,  is  required. 

(101)  In  the  case  of  employes  of  industries  located  in  the  city,  a  definite 
standa,rd  of  accommodation  for  industrial  dwellings  should  be  determined,  and 
a  programme  of  construction  worked  out  and  taken  up  at  the  expense  of  the 
local  authorities  who  should  then  manage  the  buildings.  If  the  existing 
resources  of  these  bodiesj  together  with  such  assistance  as  the  Local  Govern- 
ment may  be  able  to  spare,  are  not  sufficient,  further  taxation  •  should  be 
imposed,  mainly  on  employers. 

(102)  The  possibility  of  reducing  the  present  maximum  factory  hours,  Proposals  o! 
whether  by  a  shift  system  or  otherwise,  requires  further  examination,  as  the  S*neral  applica* 
shortening  of  working  hours  may  have  an  important  influence  in  raising  the 

standard  of  comfort,  when  the  workers  have  learned  to  employ  their  leisure 
hours  more  profitably. 
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vide 
Appendix  L. 


(103)^  The  policy  proposed  by  the  Sanitary  Commissioner  will  improve  tlid 
public  health  and  the  efficiency  of  labour. 

(104)  The  responsibility  for  general  welfare  work  among  factory 
labourers  must  devolve  mainly  on  private  individuals  and  associations. 
Government  and  local  bodies,  as  well  as  employers,  should  however  assist  them 
as  far  as  possible. 


Vide 
Appendix  I. 


Vide 
Appendix  G. 


Chapter  XVII.    Cottage  Industries. 

(105)  The  ordinary  census  provides  an  unsatisfactory  means  for  the  collec- 
tion of  useful  occupational  statistics,  and  speci&l  enquiries  or  surveys  are 
needed. 

(108)  The  establishment  of  central  silk-reeling  and  twisting  factories 
is  desirable. 

(107)  The  introduction  of  better  tools  and  plant  and  of  a  more  minute 
subdivision  of  processes  should  be  encouraged  by  Departments  of  Industries. 

(108)  In  the  case  of  weaving,-  provision  should  be  made  in  the  weaving 
schools  for  the  instruction  of  a  small  nuaiber  of  pupils  of  a  ^higher  class,  with 
better  educational  attainments  and  prospects  of  being  able  to  start  for  thorn- 
selves  in  business.  They  should  be  given  practice  in  the  control  of  workmen, 
and  should  receive  a  training  in  the  commercial  as  well  as  in  the  technical  side 
of  their  profession,  either  in  private  undertakings  run  with  Government 
assistance  as  demonstration  factories^  or  in  commercial  sections  attached  to 
the  industrial  schools. 

(109)  Directors  of  Industries  should  be  empowered  to  grant  small  loans 
to  cottage  workers  and  to  supply  tools  and  plant  on  the  hire-purchase  system. 

(110)  Provincial  art  officers  should  maintain  a  close  connection  with  the 
craftsmen  and  supply  them  with  new  ideas  and  designs.  Periodic  exhibitions 
should  be  held,  advertisements  issued,  and  attempts  made  to  introduce  the 
art  productions  of  the  country  to  outside  markets. 

(111)  Emphasis  is  laid  upon  the  necessity  for  improving  the  methods  of 
Recommendation  marketing  the  products  of  cottage  industries.  The  Departments  of  Industries 
^^^^•>                must  create  or  stimulate  the  creation  of  sale  agencies  in  India  and,  where 

possible,  abroad. 


Vide 


ChaDter  XVIII.    Co-operation  for  Small  and  Cottajje  Industries. 

(112)  The  way  to  industrial  co-operation  must  be-  paved  by  familiarising 
workers  with  the  principles  of  co-operative  credit. 

(113)  Certain  co-operative  functions,  such  as  the  joint  use  of  nmchinery, 
can  be  better  achieved  by  bodies  created  ad  ^oc,  than  by  superimposing  them 
as  an  additional  object  on  existing  primary  societies. 

(114)  The  difficulty  of  industriaV co-operation  lies  largely  in  the  absence 
.of  expert  but* disinterested  non-officiarbusiness  helpers.  This  may  be  remedied, 
either  (a)  by  the  introduction  of  the  small  entrejireneur,  v/hich,  however 
might  not  prove  advantageous  to  the  worker  in  the  long  run,  or  (6)  by  the 
establishment  of  sale  organisations  managed  either  by  Government  or  by 
private  persons.  Government  should  be  prepared  to  risk  some  loss  ou  ex- 
periments in  this  direction. 


(115)  Direct  assistance  in  the  form  of  loans  should  be    given  by   (jovern-  V'tde 

ment  to  agricultural  or  industrial  societies  for    the  purchase   and   employment  R^ommendation 
for  the    common    advantage  of  comparatively  costly   machinery  and  t)lant. 
The  Director  of  Industries  should  initiate  industrial  societies  and  should  give 
them  advice  in  technical  and  commercial  matters  after  they  are  started ;  but 
he  should  not  interfere  vi^ith  the  administration  of  the  Act  and  rules. 

(116)  The  Departments  of  Industries,  Agriculture  and  Co-operation  must  Vide 

work  closely  together.  ,  RecommendatioD 

Chapter  XIX.    Industries  and  Transport* 

(117)  Internal  traffic,  especially  in  the  cases  of  raw  materials  conveyed 
to,  or  manufactured  materials  conveyed  from,  manufacturing  centres  should 
be  rated  as  nearly  as  possible  on  an  equality  with  trafl&c  of  the  same  class  and 
over  sirnilar  distances  to  and  from  the  ports. 

(118)  Rates  on  traffic  to  ports  should  be  fixed  on  the  principle  of  what  the 
export  tra£&c  can  stand  over  its  whole  journey  to  the  port  of  foreign  destination. 

(119)  The  same  principle  should  apply  to  imports,  but  the  lowest  possible 
rates  should  be  allowed  for  machiaery  and  stores  imported  for  industrial 
use  in  India. 

(120)  The  whole  distance  travelled  by  a  consignment,  and  not  the  distance 
travelled  oyer  individual  lines,  should  be  taken  as  the  basis^  when  tapering 
rates  apply.  The  way  in  which  these  rates,  as  well  as  '  block  '  rates  and 
'  terminal  charges ',  have  been  applied  in  the  past,  has  tended  to  operate  against 
Indian  industries.  The  total  freight  charge  for  a  consignment  passing  over 
several  lines  should  be  calculated  as  a  single  sum,  which  should  be  shared 
between  the  different  railways,  allowance  being  made,  whore  necessary,  for 
any  extra  cost  incurred  by  ^  particular  line. 

(121)  The  addition  of  a  commercial  member  to  the  Railway  Board  is  sug- 
gested. 

(122)  Indian  industries  and  commerce  should  be  represented  by  officers  of 
the  Department  of  Industries  and  also  by  members  of  recognised  commercial 
bodies  at  the  Railway  Conference  and  at  the  meetings  of  the  Goods  Classifica* 
tion  Committee. 

(123)  Special  rate  concessions  for  a  term  of  years  might  be  given  to  new 
industries,  when  investigation  by  the  Departmient  of  Industries  shows  this  to 
be  necessary. 

(124)  Government  should  take  up  the  question  of  improving  the  existing 
waterways  and  should  give  early  consideration  to  the  prospective  advantages 

.  of  a  Waterways  Trust  in  Calcutta. 

(125)  The  Department  of  Commerce  should  take  steps  to  secure  harmo* 
nious  working  between  railway  and  waterway  administrations  (including 
coastwise  traffic)  for  the  development  of  those  parts  of  the  country  which  are 

.served  by  both. 


Chapter  XX-    Industrial  Finance. 

(126)  In  order  to  meet  the  difficulties  experienced  by  small  and  middle- 
class  industrialists  in  obtaining  financial  facilities  and  generally  to  provide  a 
more^  elastic  system  of  industrial   finance,  industrial  banks  are  needed.    An 


fexpert  committee  should  be  appointed  to  consider  wliat  additional  banking 
facilities  are  necessary,  whether  for  the  initial  or  for  the  current  finance  of 
industries ;  what  form  of  Government  assistance  or  control  will  be  required 
to  ensure  their  extension  on  sound  lines  as  widely  as  possible  throughout  the 
country ;  and  whether  they  should  be  of  provincial  or  of  imperial  scope,  or 
whether  both  these  forms  might  not  be  combined  in  a  group  of  institutions 
working  together. 

(127)  A  scheme  is  explained  for  the  provision  of.  current  finance  for 
middle-class  industrialists,  by  which  the  banks  would  lend  money,  subject  to  a 
guarantee  by  Government  after  an  examination  by  the  Director  of  Industries 
and  his  expert  staff  of  the  financial  standing  of  the  applicant  and  the  pros- 
pects of  his  business.  This  scheme  deserves  attention,  at  any  rate  as  an  interim 
measure  until  industrial  banking  facilities  are  more  general. 

(128)  In  a  few  cases  Government  should  provide  direct  financial  aid. 
Such  assistance  might  take  the  form  of  guarantees  of  dividends,  loans  of 
money,  undertakings  to  purchase  output,  or  contributions  to  share  capital.  All 
these  forms  of  aid  should  be  subject  to  suitable  precautions.  Government 
directors,  when  appointed,  should  not  act  so  as  to  delay  decisions.  Where' 
industrial  undertakings  receive  Government  aid,  their  capital  should  be  raised 
in  India,  under  conditions  which  will  give  opportunities  to  small  investors 
and  encourage  Indians  to  participate  in  industrial  ventures.  Assistance  of  this 
kind  to  '  national  safety '  undertakings  should  be  a  matter  for  the  Imperial 
Government ;  in  other  cases,  it  may  be  given  by  Local  Governments,  if  they 
possess  the  necessary  expert  staff  to  estimate  the  prospects  of  the  proposed  under- 
taking. 

(129)  Assistance  should  also  be  given  to  small  and  cottage  industries  by 
the  local  Departments  of  Industries  in  the  shape  of  small  Government  loans 
or  by  financing  the  purchase  of  plant  on  the  hire-purfihase  system ,  Fresh 
legislation  would  be  required  to  ensure  a  ready  ,jneans  of  recovery  of  the 
money  so  advanced. 

Chapter  XXI-    Provincial  Departments  of  Industries. 

(130)  The  creation  of  specialised  Departments  of  Industries  is  necessary 
to  co-ordinate  the  various  forms  of  provincial  activity  which'have  been  suggest- 
ed, and  to  perform  certain  functions  at  present  entrusted  to  other  non -special- 
ised agencies. 

(131)  Thej'establishment  is  required  in  each  province  of  a  Department 
of  Industries  under  a  Director,  who  should  act  as  Secretary  to  Government 
for  commercial  and  industrial  subjects.  '" 

(132)  To.ensure  that  the  Departmeaits  of  Industries,  Agriculture  and  Co- 
operative Credit  work  in  close  harmony,  they  jhould  be  under  the  control  of 
the  same  Member  of  the  provincial  Executive  Council. 

(133)  The  Director  of  Industries  should  be  assisted  by  a  Board  whose 
members  should  be  appointed  by  Government,  iu  some  oases  on  its  own  selection* 
in  others  on  nomination  by  suitable  public  bodies.  Where  the  Board  and  the 
Director  disagree,  the  matter  should  be  referred  to  superior  authority.  The 
Board  should  consist  of  not  less  than  6  or  more  than  12  persons,  who  should  be 
rdainly  non-official.  The  members  of  the  Board  and  of  sub-committees  formed 
for  special  purposes  might  be  offered  fees  and  travelling  allowances. 

(134)  The  Board  should  have  power  to  co-opt  members  for  temporary  or 
special  purposes  and  to  appoint  standing  or  temporary  sub-committees. 
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0,35)  The  Department  of  Industries  should  consist,  in  addition  to  the 
Direoxorj  of  a  Deputy  Director  (in  the  larger  provinces),  industrial  engineers, 
chemists,  industrial  specialists  and  teachers,  and  certain  other  ofBcers.  Initially, 
these  officers  may  be  recruited  as  circumstances  best  allow ;  but  as  the  Imperial 
Industrial  and  Scientific  Services  are  established,  the  provincial  department 
should  obtain  its  superior  officers  from  these  services.  They  should  be  entirely 
under  the  orders  oE  the  Local  Government.  Specialists  in  various  lines  of 
applied  technology  who  are  engaged  in  teaching  would  also  serve  as  advisers  to 
Government  and  to  private  industrialists.  Subordinate  officers  with  a  know- 
ledge of  mechanical  engineering  will  be  required  in  territorial  charges  to  help 
small  industries. 


Chapter  XXII*    An  Imperial  Department  of  Industries. 

(136)  The  direction  and  co-ordination  of  the  general  industrial  policy  of 
the  country  and  the  proper  performance  of  certain  functions  of  high  national 
importance  can  only  be  effected  through  an  Imperial  Department  of  Industries, 
in  charge  of  a  Member  of  the  Viceroy's  Executive  Council;  and  there  is  a 
sufficient  number  of  closely  correlated  functions  to  justify  the  creation  of  a 
specialised  imperial  department  for  their  performance, 

(137)  Special  arrangements  are,  however,  required  to  secure  the  prompt 
and  efficient  performance  of  the  administrative  and  executive  duties  which 
will  fall  to  the  lot  of  the  imperial  department ;  and  also  to  free  the  Member 
in  charge  from  routine  work,  and  to  leave  him  leisure  to  deal  with  questions 
of  policy.  For  this  purpose  we  propose  the  creation  of  a  Board  to  be  called 
the  Indian  Industries  Board,  consisting  of  three  members  with  separate  charges. 
The  Member  in  charge  of  the  Department  should  be  President  of  the  Board 
without  any  special  portfolio,  but  with  full  p^wer  to  overrule  his  colleagues, 
■who,  however,  should  have  the  right  to  place  on  record  their  opinions.  The 
Members  of  the  Board  should  ordinarily  hold  office  for  five  years  only.  There 
should  also  be  a  Secretary  to  the  Board  and  the  Department,  as  well  as  three 
Assistant  Secretaries  to  the  Board. 

(138)  The  various  subjects  and  departments  which  the  Department  of 
Industries  would  control,  including  those^to  be  transferred  to  it  from  other 
existing  departments.' of  the  Government  of  India,  fall  into  the  following 
natural  groups. 

Group  I. — 

Geology  and  Minerals. 

Salt. 

Explosives  and  Petroleum. 

The  Chemical  Service  and  chemical  research. 

Government  factories  for  research  or  demonstration. 

Group  II — . 

Stationery  and  Printing. 

Commercial  and  industrial  intelligence. 

Stores. 

Factories  Act. 

The  general  encouragement  of  industries. 

Technical  and  industrial  education. 
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Group  III.—  1^ 

Inventions  and  Designs. 
Steam  boilers  Acts. 
Electricity. 
Ordnance  Factories. 
Inspection  of  ordnance  manufactures. 

Each  of  these  should  be  under  a  separate  member  of  the  Industries  Board, 
who  would  control  the  departments  subordinate  to  him. 

(139)  In  order  to  secure  unity  of  administi'ation,  the  headquarters  of 
the  Board  should  be  with  the  Government  of  India,  though  its  members 
should  tour  frequently. 

(140)  The  Board  and  the  Department  should  be  assisted  by  a  part-time 
Financial  Adviser,  who  should  be  given  a  seat  on  the  Board. 

(141)  An  examination  of  the  functions  and  qualifications  of  the  officers 
subordinate  to  the  Board,  of  the  members  of  the  Board  itself,  and  of  the  higher 
provincial  officers,  shows  that  all  require  technical,  business  and  administrative 
experience  for  the  proper  performance  of  their  duties. 

(142)  It  therefore  seems  necessary  to  create  an  Imperial  Industrial  Service 
to  meet  the  requirements  of  the  industrial  departments  throughout  the  country. 
This  will  also  afford  a  means  of  training  qualified  Indian^  to  fill  the  higher 
appointments. 

(143)  The  ordnance  factories,  if  they  are  to  be  managed  by  a  civil  depart- 
ment, should  have  their  own  separate  service,  though  they  may  exchange 
officers  with  the  Imperial  Industrial  Service. ^ 

(144)  Officers  of  the  Imperial  Industrial  Service  should  be  recruited  as  far 
as  possible  in  India.  i 

(146)  Before  a  regular  Industrial  Service  has  been  built  up,  appointments 
will  have  to  be  made  from  various  sources,  often  on  special  terms. 
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CONCLUSION. 

We  have  briefly  sketched  the  lines  of  economic  development  along  which 
India  has  moved  since  she  first  came  into  contact  with  western  traders  ;  and 
have  described  in  somewhat  more  detail  the  commercial  and  industrial  position 
to  which  these  lines  of  development  have  led  her.  "We  have  shown  that  this 
position  has  become  in  many  ways  disadvantageous  to  the  interests  of  the 
country;  and  that  India's  industrial  equipment  is  impaired  by  deficiencies 
which  affect  the  interests  of  national  safety.  The  industrial  system  is 
unevenly,  and  in  mos^  cases  inadequately,  developed  ;  and  the  capitalists  of  the 
country,  with  a  few  Dotable  exceptions,  have  till  now  left  to  other  nations  the 
work  and  the  profit  of  manufacturing  her  valuable  raw  materials,  or  have 
allowed  them  to  remain  unutilised.  A  powerful  and  well-directed  stimulus  is 
needed  to  start  the  economic  development  of  India  along  the  jiath  of  progress. 
Such  a  stimulus  can  only  be  supplied  by  an  organised  system  of  technical, 
financial,  and  administrative  assistance. 

Our  report  in  its  Anally  approved  form  was  in  the  hands  of^the  printers 
before  the  appearance  of  the  Chelmsford-Montagu  report  on  Indian  constitu- 
tional reforms.  We  were  unable,  therefore, ,  to  re-examine  in  detail  our 
conclusions  and  recommendations  in  the  light  of  the  reform  proposals  without 
incurring  a  delay  which  would  have  been  undesirable.  It  is  evident,  howeverj 
that  our  scheme  is  in  general  accord  with  the  administrative  changes  proposed 
by  His  Excellency  the  Viceroy  and  the  Secretary  of  State. 

We  are  deeply  conscious  of  the  difl&culties  of  the  question  with  which  we 
have  been  asked  to  deal,  and^of  its  vital  importance  to  the  future  of  the 
country.  We  have  had  to  disqjiss  a  vast  range  of  subjects  requiring  expert 
knowledge,  which  was  not  always  adequately  available  in  the  country  under 
present  conditions.  The  circumstances  of  India  have  made  it  nepessary  for 
us  to  devise  proposals  which  will  bring  the  State  into  far  more  intimate 
relations  with  industrial  enterprise  than  the  policy  of  Government  or  public 
oninion  has  hitherto  permitted.  But  as  regards  our  main  proposals— technical 
education  in  practical  relation  to  industrial  requirements,  the  supply  of  advice 
and  assistance  through  organised  scientific  and  technical  services,  the  provision 
of  more  liberal  finance  for  industries^-  so  far  as  possible  through  private 
agency— we  feel  confident  that  these  are  solutions  clearly  indicated  by  the  very 
difficulties  which  they  are  designed  to  surmount,  as  well  as  by  the  small  degree 
of  Indian  experience  available,  and  substantially  supported  by  the  best- 
qualified  opinion  of  the  country:'  finally,  we  have  been  strongly  impressed 
by  the  earnest  demand  throughout  India  for  economic  progress  and  by  the 
growing  realisation  of  the  dangers  to  which  industrial  unpreparedness  exposes 
a  nation.  We  feel  sure  that  the  strongest  support  will  be  forthcoming  from 
the  public  generally,  and  from  Indian  capitalists  and  industrialists  in  particular, 
to  any  well-considered  scheme  for  industrial  progress  which  Government  may 
see  fit  to  adopt,  and  we  submit  our  report  in  the  earnest  hope  that    cur 

32 


244 


recommendations  will,  with  the  approval  of  Government  and  the  good-will  of 
the  Indian  public,  help  in  some  measure  towards  the  ideal  of  an  India,  strong 
in  her  own  strength,  and  a  worthy  partner  in  Empire. 


(Signed)     T.  H.  HOLLAND, 

President. 


y 
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Secretaries. 


*  Subjeefc  to  a  separate  note. 
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NOTE 

BY 

THE  HON'BLE  PANDIT  MADAN  MOHAN  MALAVIYA. 


Introductory. 


On  the  21st^ March  1916,  the  Hon'ble  Sir  Ibrahim  Eahimtoola  moved  a 
Resolution  in  the  Imperial  Legislative  Council  urging  the  appointment  of  a 
Committee  to  consider  and  report  what  measures  should  be  adopted  for  the 
growth  and  development  of  industries  in  India.  Among  the  matters  which  he 
suggested  might  suitably  be  referred  for  the  consideration  of  the  Committee, 
he  piit  in  the  forefront  the  question — 

"  Whether  representation  should  be  made  to  the  authorities  through  the  Secretary  of 
State  for  India  for  securing  to  the  Government  of  India  full  fiscal  autonomy,  specially  in 
reference  to  import,  expoi-t  and  excise  duties." 

In  the  course  of  his  speech  in  supporting  the  Besolution,  the  Hon'ble 
' '  Member  laid  great  stress  on  this  point.    He  said : — 

"  I  readily  recognise  that  efforts  are  being  made  by  the  Government  iil  many  directions 
to  mee£  the  needs  of  the  situation.  It  appears  to  me,  however,  that,  unless  the  hands  of  the 
Imperial  Govei^nment  are  free-  in  fiscal  matters,  the  results  will  not  be  adequate.  If  the 
Government  of  India  were  free  to  adopt  measures  solely  in  the  interests  of  the  people  of  this 
country,  without  any  restrictions  or  limitations  in  fiscal  matters,  our  industrial  development 
would  be  in  a  fair  way  of  successful  accomplishment.  India  wants  fiscal  autonomy  as  the 
first  step  towards  her  industrial  regeneration,  and  if  Indian  public  opinion  is  to  have  any 
weight  in  the  determination  of  this  question,  we  ought  to  get  it  at  once." 

The  Hon'ble  Sir  William  Clark,  the  then  Member  for  Commerce  and  In- 
dustry, accepted  the  Resolution  on  behalf  of  the  Government.  He  announced 
that  the  Government  had  anticipated  the  recommendation  of  the  Resolution,  and 
had  already  taken  steps  to  constitute  not  a  committee,  but  a  more  important 
body,  a  Commission,  whose  duty  it  will  be  to  consider  and  report  upon  the 
possibility  of  further  industrial  development  in  this  country.  He  said  at  the 
same  time,  that,  for  reasons  which  he  put. before  the  Council,  the  scope  of  the 
enquiries  entrusted  to  the  Commission  would  not  include  a  consideration  of  the 
question  of  fiscal  policy  of  the  Government.  Sir  William  Clark  noted  that  in 
the  opinion  of  the  mover  of  the  Resolution  "  ^  Government  of  India,  uncontrolled 
by  the  Secretary  of  State,  untrammelled  by  the  conceptions  of  fiscal  policy  which 
may  be  held  by  the\  British  Government  of  the  day,  would  be  a  far  more  potent 
instrument  for  the  development  of  industries  in  India  than  the  administration 
of  this  country  under  its  present  constitution."  He  also  recognised  that  there 
was  "  a  weighty  body  of  opinion  tending  in  that  direction."  But  he  said  that 
"His  Majesty's  Government  feel  that  the  fiscal  relationships  of  all  parts  of  the 
Empire  as  between  one  another  and  the  rest  of  the  world,  must  be  reconsidered 
after  the  war,  and  they  wish  to  avoid  the  raising  of  all  such  questions  until 
that  fortunate  time  shall  have  arrived."  It  was  therefore  stated  in  the  Resolu- 
tion appointing  this  Commission  that  "  any  consideration  of  the  present  fiscal 
policy  of  the  Government  has  been  excluded  from  its  enquiries,"  and  that  "the 
same  considerations  apply  with  even  greater  force  to  any  proposals  involving  the 
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impositionjof  duties  for  the  specific  purpose  of  prote  jting  the  Indian  industries, 
a  policy  which  would  very  directly  affect  the  fiscal  relations  of  India  with 
the  outside  world."  This  will  explain  why,  as  Sir  Frederick  Nicholson  put  it  in 
his  statement  submitted  to  us,  '  the  part  of  Hamlet  must  be  totally  omitted.' 

The  Commission  has  been  instructed  to  examine  and  report  upon  the  possi- 
bilities of  further  industrial  development  in  India  and  to  submit  its  recom- 
mendations with  special  reference  to  the  following  questions  : — 

"  (a)  whether  new  openings  for  the  profitable  employment  of  Indian  capital  in  commerce 

and  industry  can  be  indicated  j 
"  (S)  whether  and,     if   so,   in    what     manner^    Government  can  usefully    give  direct 
encouragement  to  industrial  development — 
"  {i)  by  rendering  technical  advice  more  freely  available  ; 

"  iii)  by  the  demonstration  of  the  practical  possibility  on  a   commercial 'Scale   of 
particular  industries ; 

"  (m)  by  affording,  directly  or  indirectly,  financial  assistance  to  industrial  enterprises ; 
or      * 

"  {iv)  by  any  other  means  which  are  not  incompatible  with  the  existing  fiscal  policy 
of  the  Government  of  India." 

In  the  course  of  the  speech  to  which  reference  has  been  made.  Sir  "William 
Clark  made  it  clear  that  "the  building  up  of  industries  where  the' capital, 
control  and  management  should  be  in  the  hands  of  Indians  "  was  "  the  special 
object  which  we  all  have  in  view."  He  emphasised  that  it  was  of  immense 
importance  alike  to  India  herself  and  to  the  empire  as  a  whole,  that  Indians 
should  take  a  larger  share  in  the  industrial  development  of  their  country. 
He  deprecated  the  taking  of  any  steps,  if  it  might  "  merely  mean  that  the  ■ 
manufacturer  who  now  competes  with  you  from  a  distance  would  transfer  his 
activities  to  India  and  compete  with  you  within  your  boundaries."  It  was 
the  same  object  of  finding  out  how  tcf  help  Indians  to  develope  industrial  and 
commercietl  eriterprise,  that  ^ed  the  Government  of  India  to  depute  Profes- 
sor C.  J.  .Hamilton,  the  Minto  Professor  of  Economics  in  Calcutta,  to  visit 
Jaipan  "  to  obtain  more  detailed  particulars  for  th^  use  of  the  Industrial  Commis- 
sion," so  that  we  may  "  know  exactly  what  her  Government  has  done  to  £|iid 
her  people  in  the  notable  advance  which  they  have  made,"  having  "developed  a 
structure  of  modern  industrial  and  commercial  enterprise  from  a  past  which 
knew  nothing  of  western  economic  conditions."  We  have  to  keep  this  object 
clearly  before  our  mind  in  dealing  with  the  questions  which  we  have  to  examine 
and  report  upon. 

India— Fast  aud  Present. 

In  the  revised  note  which  Professor  Hamilton  submitted  to  the  Commission, 
after  dwelling  on  the  rapidity  with  jtvhich  Japan  has  transformed  herself  from  a 
country ,  where  "  agriculture  absorbed  the  energies  of  the  bulk  of  the  popula- 
tion "to  one  of  the  important  manufacturing  countries  of  modern  times,  he 
says  : —  '  ^ 

"  The  second  fact,  even  more  arresting  from  an  Indian  point  of  view,  is  that  this  remark- 
able transformation  has  beeA  achieved  by  an  Asiatic  community.  The  Asiatics  have  long  been 
regarded  as  intensely  conservative,  unprogressive,  needing  the  help  and  guidance  of  western 
nations  for  the  maintenance  of  law  aild  order,  and,  even  with  their  assistance,  being  with 
difficulty  persuaded  to  adopt  the  modern  aims  and  methods  associated  with  economic  progre'ss." 

Mr.  Hamilton  does  not  stand  alone  in  this  view.  In  the  course  of  my  work 
connected  with  this  Commission,  I  have  repeatedly  been  reminded  of  the 
erroneous  notion  which  many  a  European  holds  that  India  is,  and  must  remain, 
a  mainly  agricultural  country,  that  the  people  of  India  are  by.  nature  and 
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tradition  deficient  in  industrial  capacity  and  commercial  enterprise,  and  that 
these  qualities  are  inherent  in  the  nations  of  the  West.  It  is  necessary  to 
combat  this  notion,  for  it  vitiates  judgment  regarding  the  capacity  of  Indians. 
It  is  also  necessary  for  a  proper  appreciation  of  the  present  industrial  condition 
of  India  and  of  the  possibilities  of  its  future  development,  that  the  facts  and 
circumstances  of  the  past  should  be  correctly  known  and  appreciated. 

•  I  agree  with  my  colleagues  that  "  at  a  time  when  the  west  of  Europe,  the 
birthplace  of  the  modern  industrial  system,  was  inhabited  by  uncivilised  tribes, 
India  was  famous  for  the  wealth  of  her  rulers  and  for  the  high  artistic  skill  of 
her  craftsmen,"  and  that  "  even  at  a  much  later  period  when  traders  from 
the  West  made  their  first  appearance  in  India,  the  industrial  development  of  this 
country  was  at  any  rate  not  inferior  to  that  of  the  more  advanced  European 
nations."  But  I  do  not  agree  with  them  as  to  the  causes  which  they  assign  for 
the  subsequent  growth  of  industries  in  England,  and,  by  implication,  for  the  want 
of  the  growth  of  such  industries  in  India.     They  say  :— 

"  But  the  widely  different  social  and  political  conditions  of  the  West  had  helped  the 
middle  class  to  establish  itself  on  a  foundation  of  commercial  prosperity^  and  the  struggles  for 
political  freedom  and  religious  liberty  in  which  it  had  taken  its  share  had  endowed  it  with  a 
spirit  of  enquiry  and  enterprise  that  was  gradually  and  increasingly  directed  to  the  attainment 
of  industrial  efficiency/^  and  that  "  it  was  to  this  middle  class  that  the  so-called  '  industrial 
revolution'  of  the  eighteenth  century  was  mostly  due." — (paragraph  1  of  the  Report.) 

Similarly  it  is  stated  in  paragraph  134  of  the  Eeport  that : — 

"  The  history  of  the  evolution  in  the  West  of  new  industrial  methods  vrhich  culminated 
in  the  rapid  and  striking  changes  of  the  latter  half  of  the  eighteenth  century  shows  that  a 
large  part  was  played  therein  by  the  educated  as  well  as  by  the  capitalist  classes.  The 
encouragement  of  scientific  research  and  its  practical  application  by  the  Eoyal  Society,  and  at 
a  later  stage  by  the  ^Society  of  Arts,  was  closely  paralleled  by  the  fresh  industrial  ventures 
constantly  being  set  on  foot  by  merchants  and  other  persons  with  capital  at  command.  When 
the  results  began  to  reach  India  in  the  shape  of  machine-made  imports,  the  movement  had 
passed  beyond  the  stage  where  the  gradual  evolution  which  in  England  had  taken  place  could 
be  readily  imitated  in  India." 

In  my  opinion  this  does  not  give  a  correct  view  of  the  matterj  and  Is 
calculated  to  support  erroneous  ideas  about  the  natural  capacity  of  Indians  and 
Europeans  for  industrial  enterprise,  and  to  stand  in  the  way  of  right  conclusions 
being  reached  as  to  the  possibility  of  industrial  development  in  India  with  the 
co-operation  of  the  Government  and  the  people.  I  must  therefore  refer  a  little^ 
more  fully  to  the  economic  history  of  India  and  of  the  '  industrial  revolution  * 
of  England  which  has  greatly  affected  that  history. 


India— A  Manufacturing  as  well  as  an  Agricultural  Country. 

"  The  skill  of  the  Indians,"  says  Professor  Weber,  "  in  the  production  of 
delicate  woven  fabrics,  in  the  mixing  :of  colours,  the  working  of  metals  and 
precious  stones,  the  preparation  of  essences  and  in  all  manner  of  technical  arts, 
has  from  early  times  enjoyed  a  world-wide  celebrity."  There  is  evidence  that 
Babylon  traded  with  India  in  3000  B.C.  Mummies  in  Egyptian  tombs,  dating 
from  2000  B.C.,  have  been  found  wrapped  in  Indian  muslin  of  the  finest 
quality.  "  There  was  a  very  large  consumption  of  Indian  manufactures  in 
Rome.  This  is  confirmed  by  the  elder  Pliny,  who  complained  that  vast  sums 
of  money  were  annually  absorbed  by  commerce  with  India."  "  The  muslins  of 
Dacca  were  known  to  the  Greeks  under  the  name  of  Oangetika  .  .  . 
Thus  it  may  be  safely  concluded  that  in  India  the  arts  of  cotton  spinning 
and  cotton  weaving  were  in  a  high  state  of  proficiency  two  thousand  years 
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ago    .    .    .    Cotton  weaving    was    only    introduced  into  England  in  the 
serenteenth  century." — {Imperial  Gazetteer  of  India,  Volume  III,  page  195.) 

As  regards  iron  manufactures,  Professor  Wilson  says : — "  Casting  iron  is 
an  art  that  is  practised  in  this  manufacturing  country  (England)  only  within  a 
few  years.  The  Hindus  haye  the  art  of  smelting  iron,  of  welding  it,  and  of 
making  steel,  and  have  had  these  arts  from  time  immemorial."  Mr.  Eanade 
wrote  in  1892 : — 

"  The  iron  industry  not  only  supplied  all  local  wants,  but  it  also  enabled  India  to  export 
its  finished  products  to  foreign  countries.  The  quality  of  the  material  tuined  out  had  also  a 
world-wide  fame.  The  famous  Iron  Pillar  near  Delhi,  which  is  at  least  fifteen  hundred  years  ' 
old,  indicates  an  amount  of  skill  in  the  manufacture  of  wrought  ii'on,  which  has  been  the 
marvel  of  all  who  have  endeavoui-ed  to  account  for  it.  Mr.  Ball  (late  of  the  Geological 
Survey  of  India)  admits  that  it  is  not  many  years  since  the  production  of  such  a  pillar  would 
have  been  an  impossibility  in  the  largest  factories  in  the  world,  and}  even  now,  there  are 
comparatively  very  few  factories  where  such  a  mass  of  metal  could  be  turned  out.  Cannons 
were  manufactured  in  Assam  of  the  largest  calibre,-  Indian  wootz  or  steel  furnished  the 
materials  out  of  which  Damascus  blades  with  a  world-wide  reputation  were  made  j  and  it  paid 
Persian  merchants  in  those  old  times  to  travel  all  the  way  to  India  to  obtain  these  materials, 
and  export  them  to  Asia.  The  Indian  steel  found  once  considerable  demand  for  cutlery  even 
in  England.  This  manufacture  of  steel  and  wrought  iron  had  reached  a  high  perfection  at 
least  two  thousand  years  ago." — (Eanade's  Essays  on  Indian  Economics,  pages  159-160.) 

There  is  abundant  testimony  to  prove  that  at  the  date  of  the  invasion  of 
Alexander,  as  for  centuries  before  it,  the  people  of  India  enjoyed  a  high  degree 
of  prosperity,  which  continued  to  the  breaking  up  of  the  Moghal  Empire  in  the 
eighteenth  century. 

"  All  the  descriptions  of  the  pai-ts  of  India  visited  by  the  Greeks,"  Mr.  Elphinstone 
tells  us,  "  give  the  idea  of  a  country  teeming  with  population,  and  enjoying  the  highest 
degree  of  prosperity  .  .  .  The  numerous  commercial  cities  and  ports  for  foreign  trade, 
which  are  mentioned  at  a  later  period  (in  the  'Periplus^),  attest  the  progress  of  the  Indians 
in  a  department  which  more  than  any  other  shows  the  advanced  ^state  of  a  nation. 
(Page  263)  .  .  .  Aman  mentions  with  admiration  that  every  Indian  is  free. 
The  army  was  in  constant  pay  during  war  and  peace.  .  ,  .  The  police  is  spoken  of  as 
excellent.  Megasthenes  relates  that  in  the  camp  of  Sandracottus,  consisting  of  400  000  men 
the  sums  stolen  daily  did  not  amount  to  more  than  about  £3  .  .  .  .  The  field?  were 
all  measured,  and  tl^e  water  carefully  distributed  for  irrigation;  taxes  were  imposed  upon 
trade,  and  an  income-tax  levied  from  merchants  and  traders.  Eoyal  roads  are  spoken  of  by 
Strabo  and  mile-stones  .  .  .  Gold  and  gems,  silks  and  ornaments  were  in  all  families  ■ 
the  professions  mentioned  show  all  that  is  necessary  to  civilised  life.  .  .  .  The  number 
of  kinds  of  grains,  spices,  etc.,  which  were  grown  afEord  proofs  that  the  country  was  in  a 
high  state  of  cultivation.  .  .  .  Their  internal  institutions  were  less  rude  j  their  conduct 
to  their  enemies  more  humane ;  their  general  learning  much  more  considerable ;  and,  in  the 
knowledge  of  the  being  and  natm-e  of  God,  they  were  already  in  possession  of  a  light  which 
was  but  faintly  perceived;  even  by  the  loftiest  intellects  in  the  best  days  of  Athens."— {^Vs^ory 
of  India,  page  52.) 

The  author  of  the  "  Periplus  of  the  Erythrian  Sea"  fully  describes  Indian 
commodities  for  which  there  was  a  great  demand  in  the  West,  especially  at 
Eome,  about  the  first  century  of  Christ.  Many  a  traveller  from  the  West  has 
similarly  described  the  trade~of  India.  In  the  fourth  and  the  sixth  centuries 
two  Chinese  travellers  visited  India,  and  have  fully  recorded  their  views  on  its 
material  condition,  which  included  flourishing  arts  and  induf tries. 

Then  came  the  period  of  the  Crusades  and  the  first  beginning  of  the  Levan- 
tine trade  which  culminated  in  Venice  becoming  the  greatest  trader  with  India; 
and  later  on,  Genoa.  Marco  Polo  came  here  in  the  thirteenth  century,  and  he 
also  has  left  a  record  of  his  impressions. 

The  waves  of  conquest  which  commenced  from  the  eleventh  century  no 
doubt  greatly  hampered  Indian  industrialists  and  industries  for  some  time. 
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But  the  establishment  of  the  Moghal  Empire  and  the  safety  and  security  of  the 
reign  of  Akbar  seem  to  have  fully  revived  Indian  industries  and  handicrafts. 
Bemier,  who  visited  India  in  the  reign  of  Shahjahan,  gives  a'glowing  descrip- 
tion of  his  capital.  He  speaks  of  hTs  immense  treasures,  gold  and  .silver  and 
jewellery,  "a  prodigious  quantity  of  pearls  and  precious  stones  of  all  sorts" 
.  .  .  and  marvels  over  the  incredible  quantity  of  manufactured  goods. 
"  Embroideries,,  streaked  silks,  tufts  of  gold  turbans,  silver  and  gold  cloth, 
brocades,  net-work  of  gold,"  etc."  .  .  .  Tavernier  also  gives  a  long  descrip- 
tion of  the  manufactured  goods,  and  dwells  with  wonder  on  the  "  marvellous 
peacock-throne,  with  the  natural  colours  of  the  peacock's  tail  worked  out  in 
jewels,  of  carpets  of  silk  and  gold,  satins  with  streaks  of  gold  and  silver, 
endless  lists  of  exquisite  works,  of  minute  carvings,  and  other  choice  objects 
of  art." 

The  East  India  Company. 

It  was  this  trade  and  prosperity  that  lured  the  traders  of  Europe  to  India. 
As  the  historian  Murray  puts  it : — "  Its  fabrics,  the  most  beautiful  that  human 
art  has  anywhere  produced,  were  sought  by  merchants  *at  the  expense  of  the 
greatest  toils  and  dangers."  {History  of  India,  ^a,ge  21 .)  After  the  decline  of 
Venice  and  Genoa,  the  Portuguese  and  the  Dutch  captured  the  Indian  trade. 
.  The  merchants  of  England  viewed  their  trade  with  envious  eyes,  and  formed 
the  East  India  Company  which  obtained  its  charter  from  Queen  Elizabeth  on 
31st  December  1600,  to  trade  with  the  East  Indies,  not  "  to  exchange  as  far 
as  possible  the  manixfactured  goods  of  England  for  the  products  of  India " 
(Report  para.  2) — for  there  were  few  English  manufactures  then  to  be  exported 
— ^but  to  carry  the  manufactures  and  commodities  of  India  to  Europe. 

"  At  the  end  of  the  seventeenth  century, "  says  Lecky,  "  great  quantities  of  cheap  and 
graceful  Indian  calicoes,  muslins  and  chintzes  were  imported  into  England,  and  they  found 
such  favour  that  the  woollen  and  silk  manufacturers  were  seriously  alai-med.  Acts  of  Parlia- 
ment were  accordingly  passed  in  1700  and  in  1731  absolutely  prohibiting,  with  a  very  few 
specified  exceptions,  the  employment  of  printed  or  dyed  calicoes  in  England,  either  in  dress 
\)r  in  furniture,  and  the  use  of  any  printed  or  dyed  goods,  of  which  cotton  formed  any  part."-^ 
(Lecky's  History  of  England  in  the  Eighteenth  Century.) 

When  Olive  entered  Murshidabad,  the  old  capital  of  Bengal,  in  1757,  he 
wrote  of  it  :— 

"  This  city  is  as  extensive,  populous  and  rich  as  the  city  of  London,  with  this  difference 
that  there  were  individuals  in  the  first  possessing  infinitely  greater  property  than  in  the 
last  city.'^ — (H.  J>  S."  Cotton,  inNew  India,  published  before  1890.) 

"  Less  than  a  hundred  years  ago,"  wrote  Sir  Henry  Cotton  in  1890,  "the  whole  commerce 
of  Dacca  was  estimated  at  one  crore  of  rupees,  and  its  population  at  200,000  souls.  In  1787 
the  exports  of  Dacca  muslin  to  England  amounted  to  30  lakhs  of  rupees;  in  1817  they  had 
ceased  altogether.  The  arts  of  spinning  and  weaving,  which  for  ages  afforded  employment  to 
numerous  and  industrial  population,  have  now  become  extinct.  Families  which  were 
formerly  in  a  state  of  affluence  have  been  driven  to  desert  the  town  and  betake  themselves  to 
the  village!  for  a  livelihood.  The  present  population  of  the  town  of  Dacca  is  only  79,000. 
This  decadence  has  occurred  not  in  Dacca  only,  hut  in  all  districts.  Not  a  year  passes  in 
which  the  Commissioners  and  District  OiBcers  do  not  bring  to  the  notice  of  Government  that 
the  manufacturing  classes  in  allparts  of  the  country  are  becoming  impoverished." 

"  In  the  first  four  years  of  the  nineteenth  century,"  says  Mr.  Eomesh  Chandra  Dutta, 
"in  spite  of  all  prohibitions  and  restrictive  duties,  six  to  fifteen  thousand  bales  of  cotton 
piece-goods  were  annually  shipped  from  Calcutta  to  the  United  Kingdom.  The  figure  rapidly 
fell  down  to  1813.  The  opening  of  trade  to  private  merchants  in  that  year  caused  a  sadden 
rise  in  1815  ;  but  the  increase  was  temporary.  After  1820  the  manufacture  and  expori;  of 
cotton  piece-goods  declined  steadily;  never  to  nse&g&m."— [Economic  Histoiy  of  British 
India,  page  296.) 
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How  India  came  to  be  an  Agricultural  Country- 

At  an  early  period  of  the  Company's  administration,  British  weavers  had 
begun  to  he  jealous  of  the  Bengal  weaversj  whose  silk  fabrics  were  imported 
into  England,  and  so  not  only  were  Indian  manufactures  shut  out  from 
England,  but — 

"  a  deliberate  endeavour  was  now  made  to  use  the  political  power  obtained  by  the  East 
India  Company/'  says  Mr;  Eomesh  Dutta^  "  to  discourage  the  manufactures  of  India.  In 
their  letter  to  Bengal,  dated  17th  March^  1769,  the  Company  desired  that  the  manufacture'^ 
of  raw  silk  should  be  encouraged  in  Bengal,  and  that  of  manufactured  silk  fabrics  should  be 
discouraged.  And  they  also  recommended  that  the  silk  winders  should  be  forced  to  work  in 
the  Company's  factories  and  prohibited  from  working  in  their  own  homes." 

In  a  letter  of  the  Court  of  Directors,  quoted  in  Appendix  37  to  the  Ninth 
Report  of  the  House  of  Commons  Select  Committee  on  the  Administration  of 
Justice  in  India  1783,  (quoted  by  Mr.  Eomesh  Dutta  at  page  45  of  his  book),  it 
was  stated : — 

"  This  regulation  seems  to  have  been  productive  of  very  good  effects,  particularly  in  bring- 
•ing  over  the  winders,  who  werq  formerly  so  employed,  to  work  in  the  factories.  Should  this 
practice  (the  winders  working  in  their  own  homes)  through  inattention  have  been  suffered  to 
take  place  again,  it  will  be  proper  to  put  a  stop  to  it,  which  may  now  be  more  effectually  done, 
by  an  absolute  prohibition,  under  severe  penalties,  by  the  authority  of  the  Government." 

"  This  letter,"  as  the  Select  Committee  justly  remarked, '"  contains  a  perfect  plan  of 
policy,  both  of  compulsion  and  encouragement,  which  must  in  a  very  considerable  degree 
operate  destructively  to  the  manufactures  of  Bengal.  Its  effects  must  be  (so  far  as  it  could 
operate  without  being  eluded)  to  change  the  whole  face  of  the  industrial  countiy,  in  order  to 
render  it  a  field  for  the  produce  of  crude  materials  subservient  to  the  manufactures  of  Great 
Britain."— (m*^). 

Eurthermore,  according  to  Mr.  Digby,  in  1813,  Indian  cotton  maiiufac- 
tm'es  were  liable  to  the  following  charges  in  England  : — 


Calicoes  or  dimities  for  every  £100  of  value  ... 

Cotton,  raw  (per  100  lbs.)         ...... 

Cotton,  manufactured      .  .  .  .  ,  ,  ■       . 

Hair  or  goat's  wool,  manufactures  of,  per  cent.    , 

Flowered  or  stitched  muslins  of  white  calicoes  (for  every  £100 

in  value)         .  . 

Other  manufactures  of  cottpn  not  otherwise  charged    , 

"These  burdensome  charges  were  subsequently  removed,  but  only  after  the 
export  trade  in  them  had,  temporarily  or  permanently,  been  destroyed."  {Pros- 
perom  British  India,  page  90.)  On  the  other  hand,  ever  since  English  poWer 
was  established  in  India,  English  goods  entered  India  either  with  no  import,  or 
TPith  a  merely  nominal  import  duty.  At,  the  time  Indian  cotton  goods  wel*e 
liable  to  the  heavy  duty  of  £81  per  cent,  in  England,  English  cotton  goods 
imported  into  India  were  subject  to  a  duty  of  only  2^  per  cent.  In  addition  to 
this,  the  steam  engine  and  the  power  loom  had  in  the  meantime  been  perfected 
in  England,  and  English  manufactures  had  begun  to  come  in  increasing 
quantities  to  India.  The  result  was  well  described  by  Mr.  Henry  St.  Qeorge 
Tucker,  who  had,  on  retirement  from  India,  become  a  Director  of  the  East  India 
Company.    Writing  in  1823,  he  said  : — 

"  The  silk  manufactures  (of  India)  '  and  its  piece-goods  made  .  of  silk  and '  cotton 
intermixed,  have  long  since  been  excluded  altogether  froni  cur  markets;  and  of  late,  jaitly 
in  consequence  of  the  opeiation  of  a  duty  of  67  per  cent.,  but  chiefly  from  the  effect  of 
superior  machinery,  the  .cotton  fabrics  which  heretofore  constituted  the   staple   of   India, 
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have  not  only  been  displaced  in  this  country;  but  we  actually  export  our  cotton  manufactures 
to  supply  a  part  of  the  consumption  of  our  Asiatic  possessions.  India  is  thus  reduced  from 
the  state  of  a  manufacturing  to  that  of  an  agricultural  country.^^ —  {Memorials  of  the  Indian 
GowrMiwea^;  being  a  selection  from  the  papers  of  Henry  St.  George  Tucker  (London  1853) 
page  494,  quoted  by  Mr.  Romesh  Dutta  at  page  262  of  his  Economic  History  of  British 
India.) 

H.  H.  Wilson,  the  historian  of  India,  also  wrote  as  follows : — 

"It  was  stated  in  evidence  (in  1813)  that  the  cotton  and  silk  goods  of  India  up  to  the 
period  could  be  sold  for  a  profit  in  the  British  market  at  a  price  from  50  to  60  per  cent, 
lower  than  those  fabricated  .in.  England.  It  consequently  became  necessary  to  protect  the 
latter  by  duties  of  70  and  80  per  cent,  on  their  value,  pr  by  positive  prohibition.  Had  this 
pot  been  the  case,  had  not  such  prohibitory  duties  and  decrees  existed,  the  mills  of  Paisley 
and  Manchester  would  have  stopped  in  their  outset,  and  could  scarcely  have  been  again  set 
in  motion,  even  by  the  power  of  steam.  They  were  created  by  the  sacrifice  of  the  Indian 
manufacture.  Had  India  been  independent,  she  would  have  retaliated,  would  have  imposed 
prohibitive  duties  upon  British  goods,  and  would  thus  have  preserved  her  own  productive 
industry  from  annihilation.  This  act  of  self-defence  was  not  permitted  her ;  she  was  at  the 
mercy  of  the  stranger.  British  goods  were  forced  upon  her  without  paying  any  duty,  and 
the  foreign  manufacturer  employed  the  arm  of  political  injustice  to  keep  down  and  ultimately 
strangle  a  competitor  with  whom  he  could  not  have  contended  on  equal  terms."— (Quoted 
by  Eomesh  Dutta,  Ibid,  pages  262-263.) 

Another  important  Indian  industry  which  succumbed  to  the  jealousy  of 
English  manufacturers,  was  ship-building.  That  ship-building  was  an  ancient 
industry  in  India,  and  that  Indians  carried  on  navigation  to  far  distant  climes 
east  and  west,  has  been  fully  established  by  Dr.  Radhakumud  Mlikerjee 
in  his  valuable  "  History  of  Indian  Shipping."  Both  Darius  and  Alexander  had 
himdreds  of  vessels  constructed  in  India.  Indian  rivercraft  navigated  ^Africa 
and  went  as  far  as  Mexico.  Again  from  the  Coromandel  coast  Indians  navigated 
as  far  as  Java,  Sumatra,  Borneo  and  distant  Canton.  "  A  hundred  years^go," 
says  Mr.  Digby,  "  ship-building  was  in  so  excellent  a  condition  in  India  that 
ships  could  be  (and  were)  built  which  sailed  to  the  Thames  in  company  with 
British-built  ships  and  under  the  convoy  of  British  fi-igates." 

The  Governor- General  (Lord  Wellesley)  reporting  in  1800  to  his  masters 
in  Leadenhall  Street,  London,  said  : — 

"The  port  of  Calcutta  contains  about  10,000  tons  of  shipping,  built  in  India,  of  a  descrip- 
tion calculated  for  the  qjS)nveyance  of  cargoes  to  England  .  .  .  From  the  quantity 
of  private  tonnage  now  at  command  in  the  poi-t  of  Calcutta,  fi-om  the  state  of  perfection 
which  the  art  of  ship-building  has  already  attained  in  Bengal  (promising  a  still  more  rapid 
progress  and  suppoi-ted  by  abundant  and  increasing  supplies  of  timber) ,  it  is  certain  that  this 
port  will  always  be  able  ^  to  furnish  tonnage,  to  whatever  extent  may  be  required,  for 
conveying  to  the  port  of  London  the  trade  of  the  private  British  merchants  of  Bengal."— 
(Quoted  by  Mr.  Digby  in  Prosperous  British  India,  page  86.) 

But,  says  Mr.  Taylor  : — 

"  The  arrival  in  the  port  of  London  of  Indian  produce  in  Indian-built  ships  created  a  sen-"" 
sation  among  the  monopolists  which  could  not  have  been  exceeded  if  a  hostile  fleet  had 
appeared  in  the  Thames.  The  ship-buildei-s  of  the  port  of  London  took  the  lead  in  raising  the 
cry  of  alarm  j  they  declared  that  their  business  was  on  the  point  of  ruin,  and  that  the  families 
of  all  the  shipwrights  in  England  were  certain  to  be  reduced  to  stai-vation." — {History  of  India, 
page  2-16.) 

The  cry  prevailed.    The  Court  of  Directors  opposed  the  employment  of 

'  Indian  ships  in  the  trade  between  England  and  India.     In  doing  so,  says 

Mr.  Digby,  they  employed  an  argument  which,  in  some  of  its  terms,  sounds 

very  curious  at  the  present  time,  when  so  many  lascars  are  employed  by  all  the 

great  lines  of  steamers  running  to  the  East.    After  reciting  other  reason 
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against  ship-building  and  ship-manning  in  India,  the  Court  said  in  their 
despatch,  dated  27th  January,  1801 : — 

"  XVII.  Besides  these  objections  which  apply  to  the  measure  generally,  there  is  one  that 
lies  pai-ticularly  against  ships  whose  vqjrages  commence  from  India,  that  they  will  usually  be 
manned  in  great  part  with  lascars  or  Indian  sailors.  Men  of  that  race  are  not  by  their  physical 
frame  and  constitution  fitted  for  the  navigation  of  cold  and  boisterous  latitudes ;  their  nature 
and  habits  are  formed  to  a  warm  climate,  and  short  and  easy  voyages  performed  within  the 
sphere  of  periodical  winds  ,•  they  have  not  strength  enough  of  mind  or  body  to  encounter  the 
hardships  or  perils  to  which  ships  are  liable  in  the  long  and  various  navigation  between  India 
and  Europe,  especially  in  the  winter  storms  of  our  northern  seas,  nor  have  they  the  courage 
which  can  be  relie4  on  for  steady  defence  against  an  enemy  .  .  .  But  this  is  not  all.  The 
native  sailors  of  India  are  ...  on  their  arrival  here,  led  into  scenes  which  soon  divest 
them  of  the  respect  and  awe  they  had  entertained  in  India  for  the  European  character. 
.  .  .  The  contemptuous  reports  which  they  disseminate  on  their  return  'cannot  fail  to 
have  a  very  unfavourable  influence  upon  the  minds  of  our  Asiatic  subjects,  whose  reverence 
for  our  character,  which  has  hitherto  contributed  to  maintain  our  supremacy  in  the  East,  will  be 
gradually  changed  .  .  .  and  the  effects  of  it  may  prove  extremely  detrimental.  .  .  . 
Considered,  therefore,  in  a  physical,  moral,  commercial,  and  political  view,  the  apparent  conse- 
quences of  admitting  these  Indian  sailors  largely  into  our  navigation,  forin  a  strong  additional 
-objection  to  the  concession  of  the  proposed  privilege  to  any  ship  manned  by  them.'^ — 
(Appendix  No.  47 — Supplement  to  Fourth  Eeport,  East  India  Company,  pages  23-34,  quoted 
by  Mr.  Digby  in   Prosperous  British  India,  at  pages  101-103.) 

The  lascars  of  to-day  are  only  the  successors  of  those  who  emerged  from 
the  ports  of  Kathiawar  and  navigated  from  thence  to  Aden  and  Mocha  to  the 
East  African  coast  and  to  the  Malay  Peninsula.  It  is  possible  an  Indian 
lascar  in  the  early  nineteenth  century,  finding  himself  in  London,  may  have 
indulged  himself  just  as  Jack  to-day  does,  when  he  lands  in  any  important 
Indian  port.  But  it  cannot  but  be  regretted  that  such  small  considerations 
were  allowed  to  weigh  at  all  against  Indian  navigation  to  England.  And  it  is 
difficult  to  express  in  words  the  economic  and  political  losses  which  this  attitude 
has  meant  for  England  as  well  as  India.  How  much  better  would  have  been 
the  position  of  India,  how  infinitely  stronger  that  of  England,  if  Indian 
shipping  had  been  allowed  to  grow,  and  had  grown  as  shipping  in  other 
countries  has  grown  during  the  last  forty  years,  and  been  available  to  India  and 
the  Empire  in  this  hour  of  need. 

Mr.  Eomesh  Dutta.  has  shown  in  his  "  Economic  History  of  British  India  " 
that  this  continued  to  be  the  settled  policy  of  England  towards  India  for  fifty 
years  and  more ;  that  it  was  openly  avowed  before  the  House  of  Commons  and 
vigorously  pursued  till  1833  and  later ;  and  that  it  effectually  stamped  out 
many  of  the  national  industries  of  India  for  the  benefit  of  English  manufac- 
tures.   Mr.  Arnold  Toynbee  has  expressed  the  same  view : — 

"  English  industries  would  not  have  advanced  so  rapidly  without  protection,  but  the 
system,  once  established,  led  to  perpetual  wiangling  on  the  part  of  rival  industries,  and 
sacrificed  India  and  the  Colonies  to  our  great  manufactures."— (W«e  Industrial  Bevolution  of 
the  Eighteenth  Century  in  England,  by  Arnold  Toynbee,  page  58.) 

English  Industrial  Revolution. 

Let  us  now  turn  to  England  to  see .  what  happened  there  during  the  same 
period.  The  industrial  revolution,  which  has  powerfully  affected  Indian  indus- 
tries, is  said  to  have  begun  in  England  in  1770. 

"In  1770,"  says  Mr.  Cunningham,  "ther^  was  no  Black  Country,  blighted  by  the 
conjunction  of  coal  and  ii-on  trades ;  there  were  no  canals  or  railways,  and  no  factory  towns 
with  their  masses  of  population.  All  the  familiar  features  of  our  modern  life  and  all  its 
most  pressing  problems,  have  come  to  the  front  within  the  last  century  and  a  quarter."— (^^e 
Growth  of  English  Industry  and  Commerce,  by  W,  Cunninghg,m,  Part  11,  page  613.) 
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Up  to  the  middle  of  the  eighteenth  century  English  industry  was  in  a  very 
backward  condition.  The  state  of  that  industry  is  thus  described  by  John 
Richard  Green : — 

'' Though  England  already  stood  in  the  first  rank  of  commercial  states  at  the  accession 
of  George  the  Third,  her  industrial  life  at  home  was  mainly  agricultural.  The  wool  trade 
had  gradually  established  itself  in  Norfolk,  the  West  Eiding  of  Yorkshire  and  the  countries 
of  the  south  westj  while  the  manufacture  of  cotton  was  still  almost  limited  to  Manchester 
and  Bolton,  and  remained  so  unimportant  that  in  the  middle  of  the  eighteenth  century  the 
export  of  cotton  goods  hardly  reached  the  value  of  fifty  thousand  a  year.  There  was  the  same 
slow  and  steady  progress  in  the  linen  trade  of  Belfast  and  Dundee  and  the  silks  of  Spitalfields. 
The  processes  of  manufacture  were  too  rude  to  allow  any  large  increase  of  production 
,  .  .  Bu^  had  the  processes  of  manufacture  been  more  efficient,  they  would  have  been 
rendered  useless  by  the  want  of  a  cheap  and  easy  means  of  transport.  The  older  main  roads 
had  broken  down.  The  new  lines  of  trade  lay  often  along  mere  country  lanes  which  had  never 
been  more  than  horse-tracks  ...  A  new  era  began  when  the  engineering  [genius  of 
Brindley  joined  Manchester  with  its- port  of  Liverpool  in  1767  by  a  canal;  the  success  of  the 
experiment  soon  led  to  the  universal  introduction  of  water-carriage,  and  Great  Britain  was 
traversed  in  every  direction  by  three  thousand  miles  of  navigable  canals.  *  At  the  same  time  the 
new  importance  was  given  to  coal  which  lay  beneath  the  soil  of  England.  The  stores  of  iron 
which  had  lain  side  by  side  with  it  in  the  northern  countries  had  lain  there  unworked  through 
the  scarcity  of  wood,  which  was  looked  upon  as  the  only  fuel  by  which  it  could  be  smelted. 
In  the  middle  of  the  eighteenth  century  a  process  for  smelting  iron  with  coal  turned  out  to  be 
effective ;  and  the  whole  aspect  of  the  iron  trade  was  at  once  revolutionised.  Iron  was  to 
become  the  working  material  of  the  modern  world ;  and  it  is  its  production  of  iron  which 
more  than  all  else  has  placed  England  at  the  head  of  industrial  Europe.  The  value  of  coal  as 
a  means  of  producing  mechanical  force  was  revealed  in  the  discovery  by  which  Watt  in  1766 
transformed  the  steam  engine  from  a  mere  toy  into  the  most  wondei-ful  instrument  which 
human  industry  has  ever  had  at  its  command  .  .  .  Thrfee  successive  inventions  in  twelve 
years,  that  of  the  spinning  jenny  in  1764  by  the  weaver  Hargreaves,  of  the  spinning  machine 
in  1768  by  the  barber  [^Arkwright,  of  the  ^mule^  by  the  weaver  Crompton  in  17-76,  were 
followed  by  the  discovery  of  the  power  loom.  But  these  would  have  been  comparatively 
useless  had  it  not  been  for  the  revelation  of  a  new  inexhaustible  labour-force  in  the  steam 
engine.  It  was  the  combination  of  such  a  force,  with  such  means  of  applying  it,  that  enabled 
Britain  during  the  terrible  years  of  her  struggle  with  France  and  Napoleon  ■  to  all  but 
monopolize  the  woollen  and  cotton  trades,  and  raised  her  into  the  greatest  manufacturing 
country  that  the  world  had  seen.-"^ — (Green's  Short  History  of  the  English  People,  pages 
791-9a.) 

But  as  Mr.  Cunningham  has  pointed  out : — 

"  Inventions  and  discoveries  often  seem  to  be  merely  fortuitous ;  men  are  apt  to  regard 
the  new  machinery  as  the  outcome  of  a  special  and  unaccountable  burst  of  inventive  genius  in 
the  eighteenth  century.  But  ...  to  point  out  that  Arkwright  and  Wa,tt  were 
fortunate  in  the  fact  that  the  times  were  ripe  for  them,  is  not  to  detract  from  their  merits. 
There  had  been  many  ingenious  men  from  the  time  of  Willam  Lee  and  Dodo  Dudley ;  but 
the  conditions  of  their  day  were  unfavourable  to  their  success.  The  introduction  of  expensive 
implements,  or  processes,  involves  a  large  outlay ;  it  is  not  worth  while  for  any  man,  however 
energetic,  to  make  the  attempt,  unless  he  has  a  considerable  command  of  capital,  and  has  access 
to  large  markets.  In  the  eighteenth  century  these  conditions  were  being  more  and  more 
realised.  The  institution  of  the  Bank  of  England,  and  of  other  Banks,  had  given  a  great 
impulse  to  the  formation  of  capital ;  and  it  was  nrucB  mt)re  possible  than  it  had  ever  been 
before  for  a  capable  man  to  obtain  the  means  of  introducing  costly  improvements  in  the 
management  of  his  hvLsiness."— [Growth  of  English  Industry  and  Commerce,  Part  II,  page 
610.) 

The  Bank  of  England  had  been  formed  in  1694  as  an  instrument  for  pro- 
curing loans  from  the  people  at  large  by  the  formal  pledge  of  the  State  to  repay 
the  money  advanced  on  the  demand  of  the  lender. 

"  But  for  more  than  sixty  years  after  the  foundation  of  the  bank,  its  smallest  note  had 
been  for  £20,-  a  note  too  large  to  circulate  freely,  aid  which  rarely  travelled  far  from  Lombard 
Street,    Writing  in  1790,  Burke  said  that  when  he  came  to  England  in  1750,  there  were  not 
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'twelve  bankers'  shops'  in  the  provinces,  though  then  (in  1790)  he  said,  they  were  in  every 
market  town.  Thus,  the  arrival  of  the  Bengal  silver  not  only  increased  the  mass  of  money, 
but  stimulated  its  movement;  for  at  once,  in  1759,  the  bank  issued  £10  and  £15  notes,  and  in 
the  country  private  firms  poured  forth  a  flood  of  paper/' — (Brooks  Adams  The  Law  of  Civiliza- 
tion and  hecay,  pages  263-264— quoted  by  Mr.  Digby  at  page  33  of  his  book.) 

"In  1756,  when  Clive  went  to  India,  the  nation. owed  £74,575,000,  on  which  it  paid  an 
interest  of  £2,753,000.  In  1815  this 'debt  had  swelled  to  £861,000,000,  with  an  annual 
interest  charge  of  £32,645,000."  (/5«<^,  page  33)  .  .  .  "  The  influx  of  Mie  Indian  treasure,  by 
adding  considerably  to  the  nation's  cash  capital,  not  only  increased  its  stock  of  energy,  but  added 
much  to  its  flexibility  and  the  rapidity  of  its  movement."  [Ibid,  page  31.)  .  .  .  "  Very 
soon  after  Plassey,  the  Bengal  plunder  began  to  arrive  in  London,  and  the  effect  appears  to  have 
been  instantaneous,  for  all  authorities  agree  that  the  '  industrial  revolution,'  the  event  which 
has  divided  the  nineteenth  century  from  all  antecedent  time,  began  with  the  yeal-  1760.  Prior 
to  1760,  according  to  Baines,  the  machinery  used  for  spinning  cotton  in  Lancashire  was  almost, 
as  simple  as  in  India;  while  about  1750  the  English  iron  industry  was  in  full  decline  because 
of  the  destruction  of  the  forests  for  fuel.  At  that  time  four-fifths  of  the  iron  used  in  the 
kingdom  came  from  Sweden." 

"  Plassey  was  fought  in  1757,  and  probably  nothing"  has  ever  equalled  the  rapidity  of  the 
change  which  followed.  In  1760  the  flying^shuttle  appeared,  and  coal  began  to  replace  wood 
in  smelting.  In  1764  Hargreaves  invented  the  spinning  jenny,  in  1779  Croippton  contrived 
the  mule,  in  1785  Cartwright  patented  the  power  loom,  and  chief  of  all,  in  1768  Watt  matur-. 
ed  the  steam  engine,  the  most  perfect  of  all  vents  of  centralising  energy.  But,  though  those 
machines  served  as  outlets  for  the  accelerating  movement  of  the  time,  they  did  not  cause  the 
acceleration.  In  themselves  inventions  are  passive,  many  of  the  most  important  having  lain 
dormant- for  centuries,  waiting  for  a  sufiicient  store  of  force  to  have'accumulated  to  set  them 
working.  That  store  must  always  take  the  shape  of  money,  and  money  not  hoarded,  but  in 
motion." — (Brooks  Adams  The  Law  of  Civilization  and  Decay,  pages  259-360.) 

Money  came  from  India.  Mr,  Bigby  says  in  his  "  Prosperous  British 
India  ":— 

"  England's  industrial  supremacy  owes  its  origin  to  the  "vast  hoards  of  Bengal  and  the 
Karnatik  being  made  available  for  her  use  .  .  .  Before  Plassey  was  fought  and  won,  and 
before  the  stream,  of  treasure  began  to  flow  to  England,  the  industries  of  our  country  were  at  a 
very  low  ebb;^  Lancashire  spinning  and  weaving  were  on  a  par  with  the  corresponding 
industry  in  India  so  far  as  machinery  was  concerned ;  but  the  skill  which  bad  made  Indian 
cottons  a  marvel  of  manufacture  was  wholly  wanting  in  any  of  the  Western  nati(Jns.  As  with 
cotton  so  with  iron  ;  industry  in  Britain  was  at  a  very  low  ebb,  alike  in  mining  and  in  manu- 
facture."—  [Ihid,  pages  80-31) . 

Though  the  power  loom  was  constructed  in  1784,  power  weaving  did  not 
become  a  pra,ctical  success  until  the  dressing-frame  was  invented  in  1803. 
Up  to  1801,  the  cotton  goods  sent  out  from  England  to  India  amounted  in 
value  to  £21,000 ;  by  1813  th^  had  risen  to  £108,824.  When  the  charter  of 
the  East  India  Company  was  renewed'in  that  year,  its  monopoly  of  trade  with 
India  was  abolished,  and  British  traders  obtained  a  fresh  outlet  into  this  exten- 
sive Empire.  The  enormous  increase  of  the  imports  of  English  manufactured 
cottons  into  India  in  subsequent  years  hardly  needs  description.  By  the  end 
of  the  century,  India  had  become  the  largest  single  market  for  them,  its  de- 
mands for  British  cotton  goods  having  been  just  under  £20,000,000.  In  the 
year  before  the  war  they  had  risen  to  £44,581,000. 


Effects  of  Exports  of  Eaw  Produce. 

Another  factor  which  has  powerfully  contributed  to  India  becoming  -more 
and  more  agricultural  is  the  policy  pursued  by  the  British  Government  in  Ijidia 
of  encouraging  the  exports  of  its  raw  produce.  Paragraph  5  of  our  5;eport  has 
discussed  the  effects  of  tlxese  exports  and  that  of  the  adveiit  of  the  railway  ajid 
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the  steamship.     But  it  seems  to  me  that,  for  an  adequate  appreciation  of  the 
results,  the  matter  requires  to  be  treated  at  greater  length. 

In  the  eighteenth  century  the  Colonies  of  England  were  looked  upon  as 
"  plantations  "  where  raw  produce  was  grown  to  be  sent  to  the  mother  country, 
t6  be  manufactured  and  sent  back  to  the  Colonies  and  to  the  rest  of  the  world. 
After  the  American  War  of  Independence  the  new  Colonies  were  allowed  to  work 
out  their  own  destinies,  and  they  began  to  develope  their  manufacturing  power 
by  protection  even  agaiiJst  British  manufactux-es.  Since  then,  in  the  expressiye 
language  of  Mr.  Ranade : — 

"  The  great  Indian  Dependency  of  England  has  come  to.  supply  the  place  of  the  old 
Colonies,  ,  This  Dependency  has  come  to  be  regarded  as  a  Plantationj  growing  raw  produce 
to  -beshipped  by  British  agents  in  British  ships^  to  be  worked  into  Fa,brics  by  Briti.sh  skill 
and  capital,  and  to  be  re-expoi-ted  to  the  Dependency  by  British  merchants  to  their  corres- 
ponding British  Firms  in  India  and  elsewhere." — {Essays,  page  99,) 

This  is  best'  illustrated  by  the  case  of  cotton.  The  Court  of  Directors  of 
the  East  India  Company  began  so  early  as  1788  to  take  an  interest  in  the 
question  of  the  cultiration  of  cotton  in  India,  and  expended  considerable  sums 
in  various  attempts  to  stimulate  its  growth.  Since  1858,  the  Groyemment  of 
India  have,  at  the  instance  of  British  manufacturing  interests,  taken  steps  from 
time  to  time  to  improve  the  quality  and  quantity  of  cotton  produced  in  India. 
■  The  latest  evidence  of  this  is  the  appointment  of  the  Indian  Cotton  Committee 
of  last  year.  I  do  not  complain  that  this  has  been  done.  On  the  contrary,  I 
think  enough  has  not  been  done  in  this  direction.  I  think  India  can  grow,  and 
ought  to  be  helped  to  grow,  much  more  and  better. cotton,  and  should  be  able 
to  help  both  England  and  herself  with  it.  But  my  point  is  that  the  policy 
which  the  Government  has  hitherto  pursued  has  been  one  of  encouraging  the 
exports  of  raw  produce.  Its  policy  has  not  been  to  encourage  the  conversion  of 
our  raw  cotton  into  manufactures.  The  doctrines  of  free  trade  and  of  laissez 
faire,  and  an  undue  regard  for  English  interests  and  the  fear  of  inteif erence 
with  English  trade,  have  prescribed  the  policy  which  it  has  had  to  pursue, 

Railways  and  Commerce. 

The  construction  of  railways  in  India  was  mooted  by  the  first  Lord 
Hardinge.  He  left  a  minute  in  1848,  and  his  successor.  Lord  Dalhousie,  took 
up  the  subject.  It  was  in  1853  that  Lord  Dalhousie  wrote  his  great  Railway 
minute  and  gave  the  first  stimulus  to  railway  construction.  India  is  indebted 
to  him.  for  the  railway,  as  also  for  the  telegraph.  Says  his  eminent  biographer. 
Sir  William  Himter  : — 

"  This  was  Lord  Dalhousie's  masterly  idea — not  only  would  he  consolidate  the  newly 
annexed  territories  of  India  by  his  railways,  and  immensely  increase  the  striking  power  of  his 
military  forces  at  every  point  of  the  Empire,  but  he  would  use  a  railway  construction  as  a 
bait  to  bring  British  capital  and  enterprise  to  India  on  a  scale  which  had  never  entered  the 
imagination  of  any  previous  Governor-General. 

"  In  all  these  arrangements,"  continues  Sir  William  Hunter,  "  Lord  Dalhousie  had  from 
the  outset  a  vigilant  eye  to  the  mercantile  aspects  of  his  railway  routes.  '  The  commercial 
and  social  advantages,^  he  wrote  in  his  masterly  minute  on  railways,  '  which  India  would  derive 
from  their  establishment  are,  I  truly  believe,  beyond  all  present  calculation.  Great  tracts 
are  teeming  with  produce  they  cannot  dispose  of.  Others  are  scantily  bearing  what  they  would 
carry  in  abundance,  if  only  it  could  be  conveyed  whither  it  is  needed.  England  is  calling 
aloud  for  the  cotton  which  India  does  already  produce  in  some  degree,  and  would 
produce  sufficient  in  quality,  and  plentiful  in  quantity,  if  only  there  were  provided  the  fitting 
means  of  conveyance  for  it  from  distant  plains  to  the  several  parts  adopted  for  its  shipment. 
Evffly  increase  of  facilities  for  trade  has  been  attended,  as  we  have  seen,  with  an  increased 
Remand  for  articles  of  European  produce  in  the  most  distant  ina,rkets  of  India ;  and  we   have 
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yet  to  learn  the  extent  and  value  of  the  interchange  which  may  he  estahlished  with  people 
heyond  our  present  frontier,  and  which  is  yearly  and  rapidly  increasing.  Ships  from  every 
pai-t  of  the  world  crowd  our  ports  in  search  of  produce  which  we  have,  or  could  obtain  in  the 
interior,  hut  which  at  present  we  cannot  profitably  fetch  thence;  and  new  markets  are  opening 
tousonthissideoftheglobeunder  circumstances  which  defy  the  foresight  of  the  wisest  to 

estimate  their  probable  value  or  calculate  their  future  extent/ 

"  Lord  Dalhousie  provided  free  play  for  the  mercantile  possibilities  of^  the  railways  by 
removing  the  previous  checks  and  hindrances  on  Indian  trade.  Sir  Edwin  Arnold  sums  up 
these  measures  in  a  pithy  marginal  note  : — '  All  ports  in  India  ma'de  free/ 

"  The  unprecedented  impulse  which  Lord  Dalhousie  thus  gave  to  Indian  trade  may  be 
realized  by  the  following  figures.  During  his  eight  years  of  rule  the  export  of  raw  cotton 
more  than  doubled  itself  from'  li  millions  sterling  to  close  on  3  J  millions.  The  export  of  grain 
multiplied  by  more  than  threefold  from  £890,000  in  1848  to  £2,900,000  in  1856.  .  .  . 
The  total  exports  of  merchandise  rose  from  13^  millions  sterling  in  1848  to  over  2.3  millions  in 
1856. 

"  The  vast  increase  of  productive  industry,  represented  by  these  figures,  enabled  the 
Indian  population  to  purchase  the  manufactures  of  England  on  an  unprecedented  scale.  The 
imports  of'  cotton  goods  and  twist  into  India  rose  from  three  millions  sterling  in  1848  to  6^ 
millions  in  1856.  The  total  imports  of  merchandise  and  treasure  increased  during  the  eight 
years  from  10^  to  25^  millions." — {BaUousie,  Eulers  of  India  Series,  by  Sir  W.  W.  Hunter, 
pages  191,  193-196). 

I  am  fully  alive  to  the  advantages  which  railways  have  conferred  on  India. 
I  have  quoted  from  Sir  William  Hunter  to  show  how  their  introduction 
affected  Indian  industries.  As  Lord  Dalhousie's  minute  shows,  one  of  the 
objects  which  they  were  intended  to  serve  was  the  promotion  of  English  trade 
and  commerce  with  India.  That  was  then  the  policy  of  the  Government.  I 
do  regret  that  it  was  not  then  also  the  policy  of  Government  to  promote  Indian 
industries,  for  then  India  would  have  prospered  as  well  as  Ejigland.  It  is 
particularly  to  be  regretted  that  when  they  decided  to  develope  a  vast  system  of 
railways  in  India,  they  did  not  also  decide  to  develope  the  iron  and  steel  industry. 
Por  if  they  had  done  so,  there  would  have  been  a  much  greater  and  more  rapid 
extension  of  railways,  because  they  would  have  cost  India  much  less — according 
to  official  testimony,  the  price  of  iron  was"  increased  fifty  per  cent.,  by  reason  of 
freight  and  landing  charges — and  would  have  spelled  much  greater  benefits  to 
the  country  than  they  have.  The  adoption  of  such  a  policy  had  been  urged 
long  ago  both  by  Indians  and  by  Englishmen.  In  a  paper  which  he  read 
before  the  Industrial  Conference  at  Poona  in  1893,  Mr.  Eanade  said  : — 

"  Many  years  ago  Captain  Townsend  of  the  Ordnance  Depai-tment  observed  in  his  work 
on  the  Mineral  Wealth  of  India  that  nothing  strikes  the  stranger  who  studies  Indian  economy 
so  much  as  the  contrast  between  the  bounty  of  Nature  and  the  poverty  of  Man  in  the  matter 
of  this  iron  industry.  Endowed  more  richly  in  iron  ore  than  almost  any  other  country  in  the 
world,  India  has  in  a  commercial  sense,  no  iron  industry  at  all." —  (JEssays,  pages  158-159.) 

"  Mr.  Ball,  Deputy  Superintendent  of  the  Geological  Survey,  in  his  work  on  Economic 
Geology  observes  that  if  the  Government  had  started  the  manufacture  of  iron  on  an  extended 
scale  at  the  time  of  the  first  opening  of  the  railways,  great  benefits  would  have  accrued  jto 
the  State.  If  the  State  was  justified  in  undertaking  the  constraction  of  its  own  railways^ 
there  was  nothing  inconsistent  with  principle  in  its  undertaking  the  manufactm-e  of  its  own 
iron  any  more  than  in  its  manufacture  of  salt  or  opium.  The  effect  of  its  establishing 
factories  for  iron  manufacture  throughout  India  would  have,  in  Mr.  Ball's  opinion>  enabled 
the  State  to  keep  vast  sums  of  money  in  circulation,  and  would  have  given  employment  to 
large  numbers  of  people  who  now  resort  to  agriculture  as  their  only  resource.  The  golden 
opportunity  was  allowed  to  pass,  and  we  find  ourselves  in  the  anomalous  situation  that  after  one 
hundred  and  fifty  years  of  British  rule,  the  iron  resources  of  India  remain  undeveloped,  and 
the  country  pays  about  ten  *  crores  of  rupees  yearly  for  its  iron  supply,  while  the  old  race  of  iron 
smelters  find  their  occupation  gone." — {Essays,  pages  164-165.) 

That  this  could  have  been  done  is  proved  by  the  success  of  the  great  Tata  Iron 

*  TJie  vajne  of  these  imports  had  risen  hy  1913-14  to  25  crores, 
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dilid  Sfceel  Works.  The  Grovernment  hare  earned  the  gratitude  of  Indians  by  the 
support  they  gave  to  the  scheme,  and  it  is  a  matter  of  great  satisfaction  that  the 
firm  has  rendered  signal  services  to  the  Government  and  the  Empire  during  this 
war  by  a  ready  supply  of  rails  and  shell  steel  for  use  in  Mesopotamia  and  Egypt. 
But  if  the  Government  had  taken  vip  the  question  of  the  manufacture  of  iron  and 
steel  when  the  schemes  of  railways  were  projected,  or  even  later,  the  industry 
would  have  been  established  in  the  country  much  earlier  and  the  entire  in- 
dustrial prospect  of  the  country  would  have  been  altered  and  improved.  It  was 
not  done,  because,  unfortunately  for  India,  it  was  not  the  policy  of  the  Govern- 
ment then  to  promote  Indian  industries. 

I  have  dwelt  at  some  length  upon  these  facts  to  remind  my  English  fellow- 
subjects' how  largely  England  is  indebted  for  her  "industrial  efficiency"  and 
prosperity  to  her  connection  with  India,  and  how  grave  an  economic  wrong  has 
been  done  to  India  by  the  policy  pursued -in  the  past,  with  the  object  that  this 
should  Induce  them  the  more  to  advocate  and  insist  upon  a  truly  liberal  policy 
towards  India  in  the  future.  I  have  also  done  this  to  dispel  the  idea  that 
Indians  are  to  blame  for  the  decline  of  their  indigenous  industries,  or  that  they 
_  suffer  from  any  inherent  want  of  capacity  for  "industrial  development  on  modern 
lines,  and  that  Europeans  are  by  nature  more  fitted  than  Asiatics  for  success  in 
manufacturing  pursuits.  I  have  shown  that  up  to  the  middle  of  the  eighteenth 
century  England  herself  was  an  agricultural  country ;  that  for  thousands  of 
years  and  up  t;o  the  beginning  of  the  last  century,  India  excelled  in  manufac- 
tures as  well  as  in  agriculture,  and  that  if  during  the  century  she  came  to  be 
predominantly  agricultural,  this  was  dvie  to  the  special  treatment  to  which  she 
had  been  subjected  and  not  to  any  want  of  industrial  capacity  and  enterprise 
among  her  people. 

The  Eesult— Frequent  Famines. 

The  decline  of  Indian  industries,  the  growing  imports  .of  British  manu' 
factures  and  the  exports  of  raw  produce  from  India,  led  inevitably  to  the 
impoverishment  of  the  manufacturing  classes  in  all  parts  of  the  country  and 
drove  a  growing  proportion  of  the  population  to  depend  more  and  more  upon 
the  land.  Out  of  a  total  record  ex:port  of  58f  millions  in  1878-9,  only  6^  per 
cent,  represented  the  value  of  what  could  properly  be  called  manufactured 
goods,  93^  per  cent,  being  mere  raw  produce.  In  1880  the  imports  of  manu- 
factured goods  were  valued  at  £51,397,561.  By  the  combined  operation  of 
these  two  causes  the  country  was  reduced  to  an  economic  condition  which  exposed 
it  to  the  aggravated  evils  of  frequent  famines.  Sir  Horace  Plunkett,  whose 
inability  to  join  us  I  most  sincerely  regret,  pointed  out  in  his  valuable  Report 
of  the  Becess  Committee  of  1896,  that  similar  causes  had  led  at  an  earlier 
period  to  similar  results  in  Ireland.  Speaking  of  the  effect  of  legislation  which 
had  struck  at  all  Irish  industries,  not  exicepting  agriculture,  he  said  :— 

"  It  forced  the  population  into  entire  dependence  on  the  ^nd  and  reduced  the  country  to 
an  economic  condition  involving  periodical  famines." 

In  India  there  were  five  famines  between  1800  to  1825  ;  two  between  1825 
to  1850  ;  six  between  1851  to  1875  ;  eighteen  between  1876  to  1900.  According 
to  Mr.  Digby,  the  total  mortality,  according  to  official  records,  between  1854 
to  1901  was  28,825,000.     Writing  in  1901,  Mr.  Digby  said  :— 

"  Stated  roughly,  famines  and  scarcities  have  been  four  times  as  numerous  during  the 
last  thirty  years  of  the  nineteenth  century  as  they  were  one  hundred  years  earlier,  and  four 
times  more  widespread." 

I  agree  with  my  colleagues  that,  apart  fi-om  the  other  advantages  which 
railways  have  conferred  upon  India,  they*  have  had  an  important  effect  in 
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lessening  the^  disastrous  results  of  famines.  Grain  can  be  carried  to  tracts 
affected  by  famine  with  ■  much  greater  ease  now  than  could  be  done  before, 
and  deaths  from  actual  unavailability  of  food  can  be  prevented.  Since  1900, 
when  the  second  Famine  Commission,  over  which  Sir  Antony  (now.  Lord) 
MacDonnell  presided,  made  its  report,  the  problem  of  famine  relief  and 
famine  administration  has  also  been  placed  on  a  satisfactory  basis,  and  an 
admirable  Famine  Code  has  been  drawn  up.  "  In  regard  to  palliatives  much 
has  been  done ;  but  in  respect  of  prevention,  the  hand  has  l)een  slack."  And 
this,  I  regret  to  say,  notwithstanding  the  fact  that  many  of  the  remedies  which 
we  recommend  to-day  were  recommended  nearly  forty  years  ago. 

After  the  disastrous  famine  of  1877-1878,  the  Government  was  pleased  to 
appoint  an  Indian  Famine  Commission  to  enquire  "  how  far  *ii  is  possible  for 
Government  by  its  action,  to  diminish  the  severity  of  famines,  or  to  place  the 
people  in  a  better  condition  for  enduring  them."  In  their  Report  the 
Commission  said : — 

"  A  iiiaia  cause  of  the  disasti'ous  consequences  of  Indian  famines,  and  one  of  the  greatest 
difficulties  in  the  way  of  providing  relief  in  an  effectual  shape  is  to  be  found  in  the  fact  that 
the  great  mass  of  the  people  directly  depend  on  agriculture,  and  •that  there  is  no  other 
industiy  from  which  any  considerable  part  of  the  population  derives  its  support.  The  failure 
of  the  usual  rains  thus  deprives  the  labouring  class,  as  a  whole,  not  only  of  the  ordinary 
supplies  of  food  obtainable  at  prices  within  their  reach,  but  also  of  the  sole  employment 
by  which  they  can  earn  the  means  of  procuring  it.  The  complete  remedy  for  this  condition 
of  things  will  be  found  only  in  the  development  of  industries  other  than  agriculture  ^nd 
independent  of  the  fluctuations  of  the  seasons." 

The  principal  recommendations  which  that  Commission  made  for  the 
" encouragement  of  a  diversity  of  occupations"  among  the  people,  are  so 
valuable,  and  so  much  in  line  with  many  of  our  own  recommendations,  that 
I  reproduce  them  below.     They  said : — 

"  1.  We  have  elsewhere  expressed  our  opinion  that  at  the  root  of  miich  of  the  poverty  of 
the  people  of  India,  and  of  the  risks  to  which  they  are  exposed  in  seasons  of  scarcity,  lies  the 
unfoi-tunate  circumstance  that  agriculture  forms  almost  the  sole  occupation  of  the  mass  of  the 
population,  and  that  no  remedy  for  present  evils  can  be  complete  which  does  not  include  the 
introduction  of  a  diversity  of  occupations,  through  which  the  surplus  population  may  be  drawn 
from  agricultural  pursuits  and  led  to  find  the  means  of  subsistence  in  manufactures  or  some 
such  employments."  • 

And,  after  referring  to  the  obstacles  that  then  stood  in  the  way  of  the  in- 
vestment of  English  capital  in  India,  and  after  urging  reasons  why  direct  State 
aid  could  not  then  be  given,  they  proceeded  to  say  : — 

"  6.  There  are,  however,  directions  in  which  we  have  no  doubt  the  Government  might 
usefully  aid  in  fostering  the  inception  of  new  industries.  The  introduction  of  tea  cultivation 
and  manufactui-e  is  an  instance  of  the  successful  action  of  the  Government  which  should  en- 
courage fuither  measures  of  a  like  character.  In  this  case,  the  Government  started  plantations, 
impprted  Chinese  workmen,  distributed  seed,  and  brought  the  industry  into  a  condition  in 
which  its  commercial  success  was  no  longer  doubtful.  It  then  retii-ed  from  any  share' in  it, 
sold  its  plantations,  and  left  the  field  to  pivate  capitalists.  The  cultivation  of  cinchona  is  a 
measure  of  a  somewhat  similar  description  though  it  has  not  yet  passed  entii-ely  intb  the  hands 
of  private  persons. 

"  7.  In  treating  of  the  improvement  of  agriculture,  we  have  indicated  how  we  think  the 
more  scientific  methods  of  Europe  may  be  brought  into  practical  operation  in  India,  by  the  help 
of  specially  trained  experts,  and  the  same  general  system  m>y,  we  believe,  be  applied  with  suc- 
cess both  to  the  actual  operations  of  agriculture  and  to 'the  preparation  for  the  market  of  the- 
raw  agricultural  staples  of  the  country.  Nor  does  there  appear  any  reason  why  action  of  this 
sort  should  stop  at  agricultural  produce,  and  should  not  be  extended  to  the- manufactures  which 
India  now  produces  on  a  small  scale  or  in  a  rude  form,  and  which,  with  some  improvement, 
might  be  expected  to  find  enlarged  sales,  or  could  take  the  place  of  similar  articles  now 
imported  from  foreign  countries.  « 
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''  8.  Among  the  articles  an4<processes  to  wjiich  these  remarks  would  apply  may  be  named 
the  manufacture  and  refining  of  sugar ;  the  tanning^of  hides ;  the  manufacture  of  fabrics  of 
cotton,  wool  and  silk ;  the  preparation  of  fibres  of  other  sorts,  and  of  tobacco  ;  the  manufactures 
of  paper,  pottery,  glass,  soap,  oils  and  candles. 

"  9.  Some  of  these  arts  are  already  practised  with  success  at  Government  establishments, 
such  as  the  tanne'y  at  Cawnpur,  which  largely  supplies  harness  for"  the  army,  and  the  carpet 
and  other  manufactures  carried  on  in  some  of  the  larger  jails ;  and  these  institutions  form  a 
nucleus,  arojjnd  which  we  may  hope  to  see  a  gradual  spread  of  similar  industry.  They  afEord 
pracMcal  evidence  of  the  success  of  the  arts  practised,  and  are  schools  for  training  the  -f eople 
'of  the  country  in  improved  methods  j  and  so  long  as  any  such  institutions  fairly  supply  a 
Government  want,  which  cannot  be  properly  met  otherwise,  or  carry  on  an  art  in  an  improved 
form,  and  therefore  guide  and  educate  private  trade,  their  influence  can  hardly  fail  to  be 
beneficial.  The  same  may  be  said  of  the  workshops  of  the  Government  and  the  railway  com- 
panies, which  are  essential  for  the  special  purposes  for  which  they  are  kept  up,  and  gradually 
train  and  disseminate  a  more  skilled  class  of  artizans. 

"  10.  The  Government  might  fui-ther  often  afford  valuable  and  legitimate  assistance  to 
private  persons  desiring  to  embark  in  a  new  local  industry,  or  to  develope  and  improve  one 
already  existing,  by  obtaining  needful  information  from  other  countries  or  skilled  workmen 
or  supervision,  and  at  the  outset  supplying  such  aid  at  the  public  cost.  So  far  as  the  products 
of  any  industries  established  in  India  can  be  economically  used  by  the  Government,  they 
might  properly  be  preferred  to  articles  imported  from  Europe,  and  generally  the  local  markets 
should  be  resorted  to  for  all  requisite  supplies  that  they  can  afford.  We  are  aware  that  steps 
have  been  taken  within  the  last  few  years  to  enforce  these  principles,  but  more  can  certainly 
be  done,  and  greater  attention  may  properly  be  paid  to  the  subject. 

"  11.  Otherwise  than  as  above  indicated,  we  do  not  think  it  desirable  that-the  Govern- 
ment should  directly  embark  in  any  manufacture  or  industry  in  an  experimental  way.  Such 
experiments  to  be  really- successful  or  valuable  must  be  carried  out  on  a  commercial  basis. 
The  conditions  of  any  Government  undertaking  are  rarely  such  as  to  give  it  this  character, 
and  the  fear  of  incurring  an  undue  expenditure  on  what  is  regarded  as  only  an  experiment 
will  often  lead  to  failure,  which  will  be  none  the  less  mischievous  because  it  was  thus  caused. 

"  IZ.  There  is  no  reason  to  doubt  that  the  action  of  Government  may  be  of  great  value 
in  forwarding  technical,  artistic,  and  scientific  education,  in  holding  out  rewards  for  efforts  in 
these  directions,  and  in  forming  at  convenient  centres  museums  or  collections  by  which  the 
public  taste  is  foi-med  and  information  is  diffused.  The  great  industrial  development  of 
Europe  iii  recent  years  has  doubtless  received  no  small  stimulus  from  such  agencies ;  and  the 
duty  of  the  Government  in  encouraging  technical  education  is  one  to  which  the, people  of 
England  are  yearly,  becoming  more  alive,  and  which  it  is  certain  will  be  moi-e  adequately 
performed  in  the  future.  All  the  causes  which  render  such  action  on  the  part  of  Governments 
desirable  in  Europe  apply  with  greater  force  to  India.  Experience,  hpwever,  is  still  wanting, 
even  in  England,  as  to  how  such  instruction  should  be  given,  and  for  India  it  will  be  hardly 
possible  at  present  to  go  beyond  the  training  of  ordinary  workmen  in  -  the  practice  of 
mechanical  or  engineering  manipulation. 

"  13.  To  whatever  extent  it  is  possible,  however,  the  Government  should  give  assistance 
to  the  development  of  industry  in  a  legitimate  manner,  and  without  interfering  with  the  free 
action  of  the  general  trading  community,  it  being  recognised  that  every  liew  opening  thus 
created  attracts  labour  which  would  otherwise  be  employed  to  comparatively  little  purpose  on 
the  land,  and  thus  sets  up  a  new  bulwark  against  the  total  prostration  of  the  labour  market, 
which  in  thf  present  condition  of  the  population  follows  on  every  severe  drought." 


The  cry  of  Indians  for  the  promotion  of  Technical  Education  and 

Indigenous  Industries- 

This  valuable  Report  was  published  in  1880,  but  it  seems  that  little  heed 
was  paid  to  its  most  important  recommendations.  Little  was  done  to  encourage 
indigenous  industries ;  less  to  promote  technical  education.  In  the  meantime 
the  Indian  National  Congress,  which  was  organised  to  focus  Indian  public 
opinion  and  to  represent  the  wants  and  wishes  of  the  Indian  public  to  the 
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Government,  came  into  existence  in  1885.     At  its  third  session  in  1887  it  passed 
the  following  resolution  :  — 

''  Thai  having  regard  to  the  povei-ty  of  the  peoplcj  it  is  desirable  that  the  Government 
be  moved  to  elaborate  a  system  of  technical  education,  suitable  to  the  condition  o^  the'eountry, 
to  encourage  indigenous  manufactures  by  a  more  strict  observance  of  the  orders,  already 
existing,  in  regard  to  utilising  such  manufactures  for  State  purposes,  and  *to  employ  more 
extensively  than  at  present  the  skill  and  talents  of  the  people  of  the  country." 

i»At  its  next  session,  in  1888,  the  Congress  urged  the  appointment 
of  a  mixed  Commission  to  enquire  into  the  industrial  condition  or  the 
country  as  a  preliminary  to  the  introduction  of  a  general  system  of  technical 
education.  It  reiterated  this  request  in  1891,  1892  and  1893.  In  1894 
it  afl&rmed  in  the  most  emphatic  manner  the  importance  of  increasing 
public  expenditure  on  all  branches  of  education, '  and  the  expediency  of 
establishing  technical  schools  and  colleges.  It  repeated  the  same  request  in 
1895.  In  1896  when  a  famine  had  broken  out  in  a  more  or  less  acute  form 
throughout  India,  it  again  urged  that  "  the  true  remedy  against  the  recurrence 
of  famine  lies  in  the  adoption  of  a  policy  which  would  enforce  economy, 
husband  the  resources  of  the  State,  foster  the  development  of  indigenous  and 
local  arts  and  industries  which  have  practically  been  extinguished,  and  help 
forward  the  introduction  of  modem  arts  and  industries."  In  1898  it  again 
prayed  "  that  having  regard  to  the  poverty  of  the  people,  and  the  decline  of 
indigenous  industries,  the  Government  will  introduce  a  more  elaborate  and 
efficient  scheme  of  technical  instruction,  and  set  apart  more  funds  for  a  better 
and  more  successful  working  of  the  same."  In  1904  the  Congress  urged 
the  establishment~of  at  least  one  central  fully  equipped  polytechnic  institute, 
in  the  country,  with  minor  technical  schools  and  colleges  in  different  provinces, 
and  repeated  that  prayer  in  1905.  In  1906  it  urged  that  primary  education 
should  be  made  free,  and  gradually  compulsory^  all  over  the  coimtry,  and 
that  adequate  provision  should  be  made  for  technical  education  in  the  different 
provinces,  having  regard  to  loc^l  requirements.  It  reiterated  the  same  prayer 
in  1908,  1909,  1910,  1911  and  1913.  After  the  outbreak  of  the  war  in 
1914,  the  Congress  urged  the  Government  to  adopt  immediate'  measures  to 
organise  and  develope  Indian  industries.  As  the  years  rolled  on,  the  need 
for  industrial  development  was  more  and  more  keenly  felt  by  Indians.  Since 
1905,  an  Indian  Industrial  Conference  has  met  year  after  year,  as  an 
adjunct  of  the  National  Congress,  arid  it  repeatedly  pressed  upon  Government 
the  need  for  providing  technical,  industrial  and  commercial  education  through- 
oat  the  country.  It  has  also  urged  various  other  measures  for  the  encourage- 
ment of  indigenous  industries.  But  neither  the  recommendations  of  the  Indian 
Famine  Commission  nor  the  representations  of  the  Indian  National  Congress, 
nor  those  of  the  Indian  Industrial  Conference,  produced  much  effect.  Speaking 
at  the  Industrial  Conference  convened  by  Government  in  1907,  Sir  John  Hewett, 
the  then  Lieutenant-Governor  of  the  United  Provinces,  said  : — 

"  The  question  of  technical  and  industrial  education  has  been  before  the  Government 
and  the  public  for  over  twenty  years.  There  is  probably  no  subject  on  which  more  has  been 
written  or  said,  while  less  has  been  accomplished." 

The  earlier  portion  of  Chapter  X  of  our  Report,  dealing  with  industrial 
education,  shows  how  little  has  been  done  up  to  this  time  to  provide  such 
education  for  the  people.  A  few  years  ago  the  Government  of  India  insti- 
tuted scholarships  of  the  annual  value  of  £150,  not  eiceeding  ten  in 
number,  to  enable  Indians  to  proceed  to  Europe  and  America  for  special 
training,  but  it  was  not  necessarily  to  be  technical.  Under  this  system  100 
students  have  hitherto  gone  abroad  for  such  training.  Finding  the  provi- 
sion to  promote  the  scientific  and  -industrial  education  of    Indians  in  tl^^ 
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Country  wholly  insufficient,  a  few  Indian  and  European  gentlemen  started  an 
Association  in  Calcutta  in  1904,  one  of  the  objects  of  which  was  '  to  enable 
distinguished  graduates  of  Indian  Universities  to  prosecute  further  studies  in 
science  in  Europe,  America,  Japan  or  other  foreign  countries.'  Since  1910  the 
Bengal  Government  helped  the  Association  with  an  annual  grant  of  Es.  5,000, 
which  has  been  reduced  to  Rs.  2,500  since  the  war.  Eai  Jogendra  Chandra 
Ghose  Bahadur,  Secretary  of  the  Association,  told  us  that  over  300  students  had 
been  sent  abroad  with  the  assistance  of  this  Association  for  such  education,  and 
that  140  of  them  had  returned,  of  whom  130  were  employed.  He  'also  told  us 
that  his  students  have  started  twenty  new  factories  and  were  in  charge  of  seve- 
ral factories  employing  a  capital  of  over  forty  lakhs  of  rupees.  This  shows  how 
keen  is  the  desire  of  Indians  to  obtain  technical  education  and  to  devote  them- 
selves to  the  industrial  regeneration  of  their  country.  The  Governjnent  of  India 
have  recently  increased  the  number  of  technical  scholarships  to  thirty,  and  have 
revised  the  rules  regulating  the  grant  of  such  scholarships,  which  are  in  some 
respects  an  improvement jon  those  they  have  superseded.  But  these  scholarships 
are  too  few  to  meet  the  requirements  of  the  situation.  Adequate  provision  for 
imparting  useful  industrial  and  technical  'education  both  at  home  and  abroad, 
remains  yet  to  be  made  for  the  youth  of  India. 

Progress   of  other  Nations   in  Manufactures,   and  its   Effecjuon 

India. 

Reference  has  been  made  in  Chapters  II,  VI  and  VII  of  our  Report  to  the 
growth  of  certain  industries  in  India  during  recent  years  with  Indian  capital  and 
Indian  control,  the  most  important  among  them  being  the  cotton  mill  industry, 
the  Tata  Iron  and  Steel  Works  and  the  Tata  Hydro-Electric  Works.     So  far  as 
this  goes,  this  is  a  inatter  of  sincere  satisfaction.     But  the  progress  is  altogether 
small.   In  the  meantime,  since  1870,  other  nations  have  made  enormous  progress 
in  manufacturing  industries.     I  wovild  particularly  mention  Germany,  Austria, 
the   United   States  and  Japan,   as  their  progress  has  specially  affected  India. 
They  have  each  done  so  by  devising  and  carrying  out  a  system  of   general  and 
technical   education  for  their  peoples,   accompanied  by  a  system  of  State  aid 
and    encouragement  of  industries.     And  these    nations — and  several    others 
besides— most  of  which  have  built  up  their  industries  by  some  form  of  State 
aid  or  protection,  have  taken  full  advantage  of  the  policy  of  free  trade  to  which 
India  has  been  subjected,  to  purchase  raw  produce  from  India  and  to  flood  her 
markets  with  their  nianufactured  goods.     India  has  thus  been  exposed  to  ever- 
extending  commercial  subjugation  by  these  nations,  without  -being  armed  and 
equipped  to  offer  a  resistance  and  without  being  protected  by  any  fiscal  walls 
or  ramparts.     This  incessant  and  long-continued  attack  has  affected  her  agricul- 
tural as  well  as  manufacturings  industries.     Her  indigo  industry  has  nearly  been 
killed  by  Germany.     Before  1897,  when  Dr.  Bayer  produced  artificial  indigo, 
Germany  had  been  importing  vegetable  indigo  of  the  value  of  over  one  million 
sterling.     A  few  years  afterwards  she  was  exporting  artificial  indigo  of  three 
times  that  value.     Germany's  bounty-fed  beet  sugar  gave  the  first  serious  shock 
to  the  ancient  sugar  industry  of  India,  and  it  has   suffered  and  is  continually 
suffering  from  the  competition  of  foreign   sugar.     In  1913-14  Germany  and 
Austria  purchased  from  India  raw  materials  amounting  to  £24,220,400  in  value 
or  just  a  little  le;Ss  than  one-sixth  of  the  total  output,   while  the  imports  to 
India  from  these  two  countries  amounted  to  £11,304,141.    The  exports  to  the 
United  Kingdom  in  the  same  year  amoimted  to  £38,236,780,   and  the  imports 
from  the  United  Kingdom  to  £78,388,149. 

Eorty  or  fifty  years  ago,  Japan  was  far  behind  India  both  in  agriculture  and 
industries.     But  her  Government  and  people,  working  in  conjunction,  have 
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brought  about  a  wonderful  development  of  her  industries  built  upon  '  a  system 
of  technical  education  which  included  everything  required  to  enable  her  to 
occupy  her  proper  place  among  the  manufacturing  nations  of  the  world,' 
Japan  takes  in  a  large  proportion  of  the  exports  of  our  cotton,  and  she  sends 
us  an  increasing  quantity  of  her  cotton  goods  and  other  manufactures.  The 
average  of  her  total  imports  of  the  five  pre-war  years  1909-lU  to  1913-14  was 
2-5  per  cent,  of  our  total  imports.  The  share  of  her  imports  in  the  year  ending 
March  1917,  was  8-9  per  cent,  of  the  total.  The  total  imports  of  India 
(excluding  £28,959,766  of  treasure,  but  including  Government  stores)  amount- 
ed, in  the  year  ending  31st  March  1914,  to  £127,538,638.  In  the  imports 
of  the  five  pre-war  years  1909-10  to  1913-14,  the  average  share  of  the  United 
Kingdom  was  62'8  per  cent.  ;  of  the  other  parts  of  the  British  Empire,  7  per 
cent. ;  of  the  allies  (excluding  Japan),  4-6  per  cent.;  of  Japan,  2-6  per  cent. ; 
of  the  United  States,  3'1  percent.;  of  Java,  6'4  per  cent. ;  and  of  the 
other  foreign  countries  (principally  Germany  and  Austria'-Hungary),  ]3"6  per 
cent.  The  share  of  the  principal  countries  in  the  imports  of  the  year  ending 
31st  March  1917,  was  the  United  Kingdom,  58-7  per  cent. ;  other  parts  of  the 
British  Empire,  7  per  cent. ;  allies  (excluding  Japan),  3-3  per  cent. ;  Japan,  8*9 
per  cent. ;  the  United  States,  7'3  per  cent. ;  Java,  8-9  per  cent. ;  and  other  foreign 
countries,  5'9  per  cent. 

The  extent  to  which  India  has  thus  come  to  be  dependent  upon  othei*  coun- 
tries for  the  raw  materials  and  manufactured  articles  necessary  in  the  daily  life 
of  a  modern  civilised  community  is  deplorable.  The  following  classified  table 
of  the  imports  which  came  into  India  in  the  year  ending  March  1914,  will  give 
an  idea  of  the  extent  of  this  dependence 


coffee 


(other  than   roasted   or 


articles   mainly   unmanufac- 


I. — Food,  drink,  and  toJ)acco  : — 

Fish  (excluding  canned  fish) 

Fruits  and  vegetables 

Grain^  pulse  and  flour       .      , 

Liquors 

Provisions  and  oilman's  stores 

Spices  .... 

Sugar  .... 

Tea      . 

Other  food   and   drinks   i.e., 
,  ground)  hops,  etc.    . 

Tobacco 
II. — Raw  materials  and  produce,   and 

iured 

Coal,  coke,  an^  patent  fuel 

Gums,  resins,  and  ice 

Hides  and  skins,  raw 

Metallic  ores  and  scrap  iron  or 

Oils    .... 

Seeds,  including  oil  seeds 

Tallow,  stearine,  wax        . 

Textile  materials  . 

Wood  and  timber 

Miscellaneous  (including  shells,  chank,  cowries,  fish  manure, 
pulp  of  wood  and  rags  for  paper)  .  . 

III. — Articles  wholly  or  mainli/  manufactured    . 

Apparel  ........ 

Ai'ms,  ammunition  and  military  stores 

Carriages  and  cars,  including  cycles  and  motor  cars 

Chemicals,  drugs  and  medicines  .... 

Cutlery,  hardware,   implements     (except  machine-tools)    and 
instruments      ......... 


\ 


steel  for  manufactui-e 


-16,441,330 

308,330 

?'53,583 

185,560 

1,251,642 

1,649,087 

1,154,875 

9,971,251 

152,409 

I 
511,633 

501,923 

•   7,038,380 

710,920. 

175,764 

101,066 

41,977 

2,934,611 

53,431 

150,638 

1,204,510 

515,-590 

1,149,873 
96,769,443 
1,669,389 
236,713 
1,422,667 
1,605,699 

4,291,140 
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Dyes  and  colours 1,510,933 

Furniture,  cabinet-ware,  and  manufactures  of  wood         .      '     :  224,323 

Glassware  and  earthenware ~   .  1,728,667 

Hides  and  skins,  tanned  or  di'essed,  and  leather     .          .          .  266,683 

Machinery  of  all  lands  (including  belting  for  machinery)  '      .  5,508,397 

Metals,  iron  and  steel  and  manufactui«s  thereof    .          .          ,  10,633,249 

Metals,  other  than  iron  and  steel  and  manufactures  thereof     .  41,010,801 

Paper,  paste  board,  and  stationery      .....  1,524,982 

Railway  plant  and  rolling  stock          .....  6,689,794 

Yarn  and  textile  fabrics 50,360,043 

Miscellaneous  (including  prints,  engravings,  pictures,  rubber 
manufactures,  smokers^  requisites,  soaps,  spirits  perfumed, 
sticks  and  whips,  stones  and  marble,  toilet  requisites, 
toys,  and  requisites  for  games  and  sports,   umbrellas   and 

umbrella  fittings)                   ...                  .          .  5,055,963. 

IV. — Miscellaneous     and    unclassified,    including    living  animals,       1,916,135 
fodder,  iran  pollards  and  articles  imported  by  post. 

V. —  Government  stores .  .....  .  .       5,373,350 

Total  value  of  all  imports,  excluding  treasui-e        .  .  .£127,538,638 

'  Chapter  IV  of  our  Report  gives  a  more  analysed  and  critical  summary  ol: 
the  industrial  deficiencies  of  India.  It  similarly  points  out  that  the  list  of 
industries  which,. though  the  materials  and  articles  we  import  are  essential 
alike  in  peace  and,  war,  are  lacking  in  this  country,  is  lengthy  and  ominous  ; 
and  that  until  they  are  brought  into  existence  on  an  adequate  scale,  Indian 
capitalists  will,  in  times  of  peace,  he  deprived  of  a  number  of  profitable  enter- 
prises, whilst,  as  experience  has  shown,  in  the  event  of  a  war  which  renders  sea 
transport  impossible,  India's  all-important  existing  industries  will  be  exposed 
■  to  the  risk  of  stoppage,  her  consumers  to  great  hardship,  and  her  armed  forces 
to  the  gravest  possible  danger.  With  the  abundance  of  our  raw  materials, 
agricultural  and  mineral,  with  the  great  natural  facilities  for  power  and 
transport,  with  a  vast  home  market  to  absorb  all  that  we  may  manufacture,  it 
should  not  be  difficult  to  effectively  cut  down  this  list,  if  the  Government  will 
equip  the  people  for  the  task  by  providing  the  necessary  educational  and  bank- 
ing facilities  and  extending  to  them  the  patronage  and  support  of  the  State. 
How  the  Grovernment  may  best  do  this  is  the  question  we  have  to  answer. 

Government  Industrial  Policy  in  Recent  Years. 

I  have  little  to  add  to  the  history  of  Government  industrial  policy  in  recent 
years  which  is  given  in  Chapter  VIII  of  the  Report.  The  account  given  there  of 
the  efforts  made  by  Government  for  the  improvement  of  Indian  industries  shows 
how  little  has  been  achieved.  But  I  do  not  agree  with  my  colleagues  when 
they  say  (paragraph  111)  that  this  has  been  "  owing  to  the  lack  of  a  definite  and 
accepted  policy,  and  to  the  absence  of  an  appropriate  organisation  of  specialised 
experts."  I  share  with  them  the  regret  that  Lord  Morley  did  not  approve  that 
part  of  the  proposal  of  the  Madras  Government  made  in  1910,  which  urged  that 
Government  agency  should  be  employed  to  demonstrate  that  certain  industrial 
improvements  could  be  adopted  with  commercial  advantage  ;  and  I  am  thankful 
that  in  modification  of  that  order.  Lord  Crewe,  by  his  telegram,  dated  the  1st 
February,  1916,  authorised  the  Government  of  India,  pending  final  orders  on  this 
Commission's  Eeport,  "  to  instruct  Local  Governments  that  incases  in  which 
they  desire  to  help  particular  industries  they  may  do  so,  subject  to  your  approval, 
and  to  financial  exigencies,  withoiiti)eing  unduly  restricted  by  my  predecessor's 
rulings."  But  I  cannot  endorse  that  part  of  the  Report  which  speaks  of  "  the 
deadening  effect  produced  by  Lord  Morley's  dictum  of  1910  on  the  initial 
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attempts  made  by  Government  for  the  improvement  of  industries."  (Introduc- 
tory, page  4.)  I  think  my  colleagues  have  taken  an  exaggerated  view  of  the 
effect  of  Lord  Morley's  refusal  to  sanction  the  particular  part  of  the  Madras 
Government's  proposal  to  which  reference  has  been  made  above.  In  justice  to 
Lord  Morley,  and  in  order  that  the  orders  which  he  passed  on'the  subject  of 
technical  education  may  be  properly  ajjpreciated,  I  will  quote  below  the  follow- 
ing two  paragraphs  from  the  despatch  in  question,  dated  the  29th  July  1910. 
Said.His  Lordship  : — 

"I  have  examined  the  account  which  the  Madras  Government  have  given  of  the 
attempts  to  create  new  industries  in  the  province.  The  results  represent  considerable 
labour  and  ingenuity,  but  they  are  not  of  a  character  to  remove  my  doubts  as  to  the  utility 
of  State  efCort  in  this  dfrection,  unless  it  is  strictly  limited  to  industrial  instruction  and 
avoids  the  semblance  of  a  commercial  venture.  So  limited,  interference  with  private 
enterprise  is  avoided,  while  there  still  remains  an  ample  and  well-defined  sphere  of  activity. 
The  limit  disregarded,  there  is  the  danger  that,,  the  new  State  industry  _will  either  remain  a 
petty  and  ineffective  plaything,  or  will  become  a  costly  and  hazardous  speculation.  ■  I 
sympathise  with  the  Conference  and  the  Madras  Government  in  their  anxiety  for  the 
industrial  development  of  the  province,  but  I  think  that  it  is  more  likely  to  be  retarded 
than  promoted  by  the  diversion  to  State-managed  commercial  enterprises  of  funds  which 
are  urgently  required  for  the  extension  of  industrial  and  technical  instruction., 

"  The  policy  which  I  am  prepared  to  sanction  is  that  State  funds  may  be  expended  upon 
familiarising  the  people  with  such  improvements  in  the  ndethods  of  production  as  modern 
science  and  the  practice  of  European  countries  can  suggest ;  further  than  this  the  State  should 
not  go,  and  it  must  be  left  to  private  enterprise  to  demonstrate  that  these  improvements  can 
be  adopted  with  commercial  advantage.  Within  the  limits  here  indicated  it  appears  to  me 
that  the  objects  which  the  Industrial  Conference  had  in  view  can  all  be  accomplished 
by  means  of  technical  and  -  industrial  schools ;  it  is  in  such  ■  schools  that  a  knowledge 
of  new  industries  and  new  processes  can  be  imparted,  that  the  use  of  new  implements 
can  best  be  taught  and  the  technical  skill  of  the  artisans  most  readily  improved. 
In  a  leather  school  the  method  of  chrome  tanning  can  be  demonstrated  and  taught  j 
in  a  weaving  school  the  indigenous  hand  loom  can  be  improved  and  the  advantage  of  the 
improvement  demonstrated.  If  the  schools  are  properly  managed,  they  will  supply  the  private 
capitalist  with  iustmcted  workmen  and  with  all  the  information  he  requires  for  a  commercial 
ventui-e.  To  convert  the  leather  or  weaving  school  into  a  Government  factory  in  order  to 
demonstrate  that  articles  can  be  manufactui'ed  and  sold  to  the  public  at  a  profit,  goes,  in  .^ly 
view,  beyond  what  is  desirable  and  beyond  what  is  found  necessary  in  other  provinces.  My 
objections  do  not  extend  to  the  establishment  of  a  bui-eau  of  industrial  information,  or  to  the 
dissemination  from  such  a  centre  of  intelligence  and  advice  regarding  new  industries,  processes 
or  appliances,  provided  that  nothing  is  done  calculated  to  interfere  with  private  ent^prise." 

As  Lord  Crewe  pointed  out  in  his  despatch  No.  24i-Ilevenue,  dated  March 
12th,  1912  :— 

"  .  .  .  the  Government  of  Madras  seemed  to  have  placed  too  limited  a  construction  upon 
the  orders  given  in  my  predecessor's  despatch  of  29th  July  1910.  The  policy  which  he  then 
"sanctioned  was  that  State  funds  might  be  expended  upon  familiarising  the  people  with  such 
methods  of  production  as  modern  science  and  the  practice  of  European  countries  could  suggest. 
This  need  not  be  interpreted  as  confining  instruction  solely  to  industrial  schools.  I  am  prepared 
to  recognise  that  in  ceriain  cases  instruction  in  industrial  schools  may  be  insufficient  and  may 
requii'e  to  be  supplemented  by  practical  training  in  workshops,  where  the  application  of  new 
processes  may  be  demonstrated ;  and  there  is  no  objection  to  the  purchase  and  maintenance 
of  experimental  plant  for  the  purpose  of  demonstrating  the  advantage  of  improved  machinery 
or  new  processes  and  for  ascertaining  the  data  of  production." 

Indian  public  opinion  no  doubt  desired  that  the  Government  should  go 
farther  than  Lord  Morley  had  sanctioned.  But  even  so,  they  would  have  been 
grateful  if  action  had  been  taken  within  the  "  ample  and  well-defined  sphere 
of  activity  "  which  he  had  sanctioned ;  if  the  funds  which  it  was  proposed  to 
divert  to  State-managed  commercial  enterprises,  had  been  devoted  to  "  the 
extension  of  industrial  and  technical  instruction,  "  for  which,  his  Lordship  said, 
they  were  "urgently  required  ";  if  State  funds  had  been  "expended  upon  famil- 
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iarising  the  people  with  such  improvements  in  the  methods  of  production  as 
modern  science  and  the  practice  of  European  countries  could  suggest."  Their 
complaint  was  that  that  was  nofe  done.  It  is  said  in  paragraph  199  of  the 
Eeport  that  the  Government  (of  India)  "  had  neither  the  organisation  nor  the 
equipment  to  give  effect  even  to  the  comparatively  limited  policy  sanctioned  by 
Lord  Morley."  The  obvious  answer  is  that  the  necessary  organisation  and 
equipment  should  have  been  created. 

A  Welcome  Change. 

The  outbreak  of  the  war  drew  forcible  attention  to  the  extent  of  India's 
dependence  upon  countries  outside  the  British  Empire,  particularly  upon 
Germany  and  Austria,  for  the  supply  of  many  of  the  necessaries  of  life  for  her 
people,  and  some  time  after  the  commencement  of  the  war,  the  Government  of 
India  resolved  to  examine  the  question  of  the  industrial  policy  which  the  Govern- 
ment should  pursue  in  the  altered  state  of  things  in  India.  In  their  despatch 
to  the  Secretary  of  State,  dated  the  26th  November  1915,  Lord  Hardinge's 
Government  put  the  case  for  a  change  of  policy  in  very  clear  and  forceful 
language.     They  said : — 

"It  is  becoming  increasingly  clear  that  a  definite  and  self-conscious  policy  of  improving 
the  industrial  capabilities  of  India  will  have  to  be  pursued  after  the  war,  unless  she  is  to 
become  more  and  more  a  dumping  ground  for  the  manufactures  of  foreign  nations  who  will 
be  competing  the  more  keenly  for  markets,  th,e  more  it  becomes  apparent  that  the  political 
future  of  the  larger  nations  depends  on  their  economic  position.  The  attitude  of  the  Indian 
gublic  towards  this  important  question  is  unanimous,  and  cannot  be  left  out  of  account. 
Manufacturers,  politicians  and  thejiterate  public  have  for  long  been  pressing  their  demands 
for  a  definite  and  accepted  policy  of  State  aid  to  Indian  industries  ;  and  the  demand  is  one 
which  evokes  the  sympathy  of  all  classes  of  Indians  whose  position  or  intelligence  leads  them 
to  take  any  degree  of  interest  in  such  matters/^  The  despatch  emphasised  "  the  need  for  an 
industrial  policy  which  will  enable  technical  education  in  India  to  produce  its  best  results, 
and  which  will  lighten  the  pressure  on  purely  literary  courses  and  reduce  the  excessive  demand 
for   employment  in   the  services   and   callings  to  which  these  courses  lead  up." 

Finally  the  Government  said :  — 

"  After  the  war  India  will  consider  herself  entitled  to  demand  the  utmost  help  which  her 
Government  can  afford  to  enable  her  to  take  her  place,  so  far  as  circumstances  permit,,  as  a 
maniifacturing  country." 

The  acceptance  of  this  policy  by  the  Secretary  of  State  for  India  and  the 
appointment  of  this  Commission  to  consider  and  report  in  what  ways  this 
help  may  be  given  was  welcomed  by  Indians  with  feelings  of  gratitude  and 
hope,  like  the  dawn  of  day  after  a  dark  and  dreary  night.  But  the  hope  is 
occasionally  clouded  by  a  recollection  of  the  fact  that  the  Labour  Party  joining 
with  the  Irish  Nationalist  and  the  Lancashire'  vote  mobilised  its  forces  again^ 
the  Government  in  England  against  the  raising  of-  the  import  duty  on  cotton 
goods  in  India — even  while  the  Indian  cotton  excise  duty,  which  India  has 
regarded  as  a  great  and  crying  grievance  all  these  twenty-one  years,  was  still 
allowed  to  continue — and  that  so  highly  honoured  a  statesman  as  Mr.  Asquith 
gave  his  support  to  the  Government  policy  only  on  the  understanding  that  this 
in  common  with  all  other  fiscal  issues  would  be  reconsidered  at  the  end  of  the 
war.  Indians  remember,  however,  with  gratitude  the  firm  attitude  -ss^hich 
Mr.  Austen  Chamberlain,  the  then  Secretary  of  State  for  India,  adopted  in  the 
matter,  and  the  reply  which  he  gave  to  the  Lancashire  deputation  that  waited 
on  him  with  reference  to  that  simple  fiscal  measure,  without  which,  as  he 
told  the  deputation,  it  would  have  been  impossible  for  India  to  make  the 
contribution  of  £100  millions  to  the  cost  of  the  war. 

The  brief  narrative  which  I  have  given  here  of  the  industrial  relations 
of  India  with  England,  and  of  the  policy  vhich  ijngland  has  pursued  towards 
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India,   will,   I  hope,  lead  some  of  those  of  my  English  fellow-subjects,  who  are 
unwilling  to  let  the  Gorernment  of  India  protect  and  promote  Indian  industries 
xmder  a  "WTong  apprehension  that  that  wonld  injure  English  interests,   to  recall 
to  mind  how  much  India  has  contributed  to  the  prosperity  of  England  during 
a  century  and  a  half,  and  how  much  she  has  suifered  by  reason  of  the  illiberal 
policy  which  has  hitherto  been  pursued  towards  her.     It  will  lead  them",  I  hope, 
to  reflect  that  the  result  of  this  policy  is  that,  after  a  hundred  and  fifty  years 
of  British  Eule,  India,  with  all  her  vast  natural  resources  and  requirements,  is 
the  poorest  country  in  the  world,  and  that  comparing  her  pitiable  condition  with 
the  prosperous   state   of  the   self-governing  Dominions  which  have  enjoyed 
freedom  to  develope  their  industries,  they  will  recognise  the  necessity  and  the 
justice  of  allowing  India  liberty  to  regain  national  health  and  prosperity. 
Such    a    policy    will    not  benefit    India  alone.      Jt  will  Ibenefit  England 
also.     Eor  if  India  will  grow  rich,   if  the   standard  of  living  in  India  will 
rise,  her  vast  population  will  naturally  absorb  a  great  deal  more  of  imports 
than  it  does  at  present.     This  view  was  repeatedly  urged  by  Mr.  Dadabhai 
Naoroji,  and  it  is  fully   supported  by  the  history  of  other  countries  which 
havie  become   prosperous   during   recent  times.     The  United   States  offer,  an 
illustration.     The  following  figures  show  how  their  imports  have   grown  with 
their  prosperity : — 


Year. 

Imports  in  millions  of 
dollars. 

I860. 

353 

1870  .... 

435 

1880  .... 

667 

1890  .... 

789 

1900  .... 

849 

j^     j^i    •    .11     J     J    n 

T         ji    _    1    'J-    _       _  n  ji    _                                        J?    T    __ 

The  same  truth  is  illustrated  by  the  history  of  the  commerce  of  Japan.  As 
Japan  has  been  developing  her  own  manufactures  and  growing  in  affluence, 
she  has  been  furnishing  a  rapidly  growing  market  to  the  merchants  of  the 
world.     The  following  table  makes,  this  clear  : — 


Annual  Average  Imports  op  Japan  in  recent  decades. 


Values  in  Millions  of  Yen. 


9 

From  the  United 
Kingdom, 

0 

,  From 
Germany. 

Prom 
U.  S.  A. 

From  other 
countries. 

Prom  all  . 
countries. 

1881-1890     . 

19-6 

3-4 

4-2 

19-3 

46-5 

1891-1900     . 

46-6 

14-8 

%Z-8 

87-0 

171-2 

1900-1909     . 

84-3 

36-1 

65-8 

199-8  • 

886-0 

Commenting  on  the  growth  and  variety  of  imported  manufactures  in  the 
United  States  noted  above,  Mr.  Olive  Day  says  in  "History  of  Commerce" 
(page  568) : —  •         >-  -  ' 

"It  is  probable  that  the  United  States  will  always  continue  to  import  manufactured 
wares  like  those  named  above,  in  great  variety  and  amounting  in  the  total  to  considerable 
value.  "We  cannot  afford  to  refuse  the  contributions  of  peoples  who  haVe  specialized  in  v  rious 
lines,  and  by  reason  of  inherited  taste  and  skill,  or  with  the  aid  of  exceptional  natural 
resources,  can  offer  us  what  we  cannot  readily  produce  ourselves," 
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This  is  exactly  what  I  would  say  with  regard  to  our  future,  assuming  that 
we  are  allowed  to  develope  our  home  industries  to  the  fullest  extent  we  can. 
But  I  need  not  labour  this  point  fm'ther.  I  am  glad  to  find  that  '  the 
Committee  on  Commercial  and  Industrial  Policy  after  the  War,'  of  which  Lord 
Balfour  of  Burleigh  was  the  Chairman,  has  expressed  the  same  view.  In 
paragraphs  232  and  233  of  their  Einal  Eeport  they  say : — 

"  Whilst  Europe  as  a  whole  may  be  said  to  be  divided  into  settled  fields  of  international 
competition  where  local  circumstances^  convenience  of  transport^  and  suitability  of  production 
for  local  needs,  have  become  the  controlling  factors,  there  remain  vast  markets  still  practically 
untouched  for  the  future  development  of  the  exporting  nations  of  the  world.  China,  with  its 
400  millions  of  population,  an  old  and  industrious  civilisation,  must  in  the  near  future  develope 
its  already  great  and  growing  demands  for  products  of  our  trades.  There  are  great  poten- 
tialities in  India  and  there  is  also  the  demand  of  Siberia  and  the  smaller  Far  Eastern  countries, 
which  are  likely  in  future  to  afford  profitable  markets. 

"  It  is  true  that  in  this  sphere  the  competition  of  Japan  will  have  to  be  increasingly 
reckoned  with,  but  we  have  no  doubt  that  with  a  rise  in  the  standard  of  living  of  Eastern  peoples 
there  will  co-me  a  corresponding  increase  of  the  quantity  and  improvement  of  the  quality  of 
the  goods  demanded.  This.development  cannot  fail  to  be  of  advantage  to  British  industry, 
and  for  this  reason,  if  for  no  other,  we  desire  to  emphasise  the  importance  of  all  measures," 
including  particularly  the  rapid  extension  of  Eailways,  likely  to  promote  the  economic  well- 
being  of  India.'' 

The  hope  of  Indians  for  the  industrial  development  of  their  country  has 
been  further  strengthened  by  the  knowledge  that,  like  their  noble  predecessors  in 
office,  the  present  Viceroy  and  the  Secretary  of  State  are  also  convinced  of  the  ' 
necessity  of  a  liberal  policy  being  adopted  in  respect  of  Indian  industrial 
development.  They  have  read  the  following  passage  in  the  Report  on  Constitu- 
tional Reforms  with  great  satisfaction  : — 

"  On  all  grounds,  a  forward  policy  in  industrial  development  is  urgently  called  for,  not 
merely  ti^ive  India  economic  stability ;  but  in  order  to  satisfy  the  aspirations  of  her  people 
who  desire  to  see  her  stand  before  the  world  as  a  well-poised,  up-to-date  country ;  in  order  to 
provide  an  out-let  for  the  energies  of  her  young  men  who  are  otherwise  drawn  exclusively  to 
Government  service-  or  a  few  overstocked  professions  j  in  order  that  money  now  lying  un- 
productive may  be  applied  to  the  benefit-  of  the  whole  community ;  and  in  order  that  the  too 
speculative  and  literaiy  tendencies  of  Indian  thought  may  be  bent  to  more  practical  ends,  and 
the  people  may  be  better  qualified  to  shoulder  the  new  responsibilities  which  the  new  constitu- 
tion will  lay  upon  them.  These  considerations  led  Lord  Hardinge's  Government  to  recom- 
mend the  appointment  of  the  Industrial  Commission  which  is  at  present  sitting. 

"  These  are  political  considerations  peculiar  to  India  itself.  But  both  on  economic  and 
military  grounds  imperial  interests  also  demand  that  _  the  natural  resources  of  India  should 
henceforth  be  better  utilised.  We  cannot  measure  the  access  of  strength  which  an  industrial- 
ised India  will  bring  to  the  power  of  the  Empire  j  but  we  are  sure  that  it  will  be  welcome 
after  the  war." 

How  far  the  hope  so  raised  will  be  realised,  will  depend  largely  upon  the 
decision  of  the  vital  question  whether  the  power  as  well  as  the  responsibility  of 
promoting  the  industrial  development  of  India,  shall  be  placed  in  the  Govern- 
ment of  India,  acting  under  the  control  of  the  elected  representatives  of  the 
people  in  the  Legislative  Council.  This  factor  governs  all  our  recommenda- 
tions. 


Industries  and  Agriculture. 

In  Chapter  V  of  the  Report  dealing  with  industries  and  agriculture,  my 
colleagues  say  :  — 

"  We  take  this  opportunity  of  stating  in  the  most  emphatic  manner  our  opinion  of  the 
paramount  importance  of  agriculture  to  this  country,  and  of  the  necessity  of  doing'  everything 
possible  to  improve  its  methods  and  increase  its  output," 
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They  go  on  to  say  : — 

"  Such  improvement  will,  we  anticipate,  be  mainly  effected  by  the  organisations  which 
are  in  process  of  development  under  the  charge  of  the  imperial  and  provincial  Departments  of 
Agriculture,  and  though  the  results  attained  are  not  yet  of  much  economic  importance,  they 
are  steadily  growing  and  will  eventually  demand  large  manufacturing  establishments  to  produce 
the  machinery,  plants  and  tools  which  the  raiyats  will  find  advantageous  ^as  labour-saving 
devices/^ 

They  point  out  the  possibilities  of  improved  agricultural  methods  and 
suggest  that  there  is  much  scope  for  the  use  of  power-driven  machinery  in 
agriculture  for  lifting  water  from  wells,  channels,  tanks  and  rivers,  for  irriga- 
tion and  for  other  purposes,  and  for  improving  the  land  by  draining  low-lying 
ground  and  by  deep  ploughing,  etc.  They  also  recommend  the  provision  of 
hand  machinery  of  improved  types,  especially  for  the  reaping,  threshing  and 
winnowing  of  crops.     They  go  on  to  say  : — 

"  India  is  not  at  all  yet  accustomed  to  the  free  use  of  mechanical  appliances,  and  it  should 
be  an  important  function  of  the  Departments  of  Industries  and  Agriculture  to  encourage  their 
introduction  in  every  possible  way.  For  a  long  time  to  come  the  employment  of  machinery  in 
.agriculture  in  India  will  largely  depend  upon  the  completeness  and  efficiency  of  the  official 
organisation  wbich  is  created  to  encourage  its  use  and  to  assist  those  wjjo  use  it." 

In  this  connection  I  would  draw  attention  to  the  opinion  of  Mr.  James 
MacKenna,  the  Agricultural  Adviser  to  the  Government  of  India.  At  page  29 
of  his  valuable  pamphlet  on  "Agriculture  in  India,"  published  in  1915, 
he  says : — 

"  We  have  seen  that  the  introduction  of  European  machinery  has  always  figured 
prominently  in  the  efforts  of  the  amateur  agricultural  reformer.  Much  success  has, 
undoubtedly,  been  obtained  in  the  introduction  of  grain-winnowers,  cane-crushing  machinery, 
etc.  But  in  recommending  the  introduction  of  reaping  machines  ol-  heavy  English  ploughs, 
caution  is  necessary.  Reaping  machines  may  be  useful  on  large  estates  where  labour  is 
scarce,  but  the  whole  rural  economy  of  a  tract  where  population  is  dense  may  be  upset  by 
their  use.  A  large  amount  of  cheap  labour  which  ordinarily,  does  the  reaping  is  thrown  out 
of  employment ;  the  gleaners  lose  their  recognised  perquisites.  In  the  case  of  heavy  ploughs, 
the  advisability  of  deep  ploughing  has  first  to  be  proved.  In  both  cases  the  capacity  of  the 
available  cattle  and  the  difficulty  of  replacing  broken  spare  parts  and  of  carrying  out  repairs 
are  serious  obstacles  to  the  introduction  of  foreign  machinery.  As  in  the  case  of  plants,  the 
improvement  of  the  local  material  which  the  cultivator  can  himself  make  and  repair  and 
which  his  cattle  can  draw,  seems  the  more  hopeful  line  of  improvement.'^ 

I  entirely  endorse  this  opinion.  The  difficulties  pointed  out  by 
Mr.  MacKenna  apply  with  equal,  if  not  greater,  force,  in  the  case  of  power- 
driven  machinery  for  the  purposes  indicated  above.  As  my  colleagues  have 
observed  "  in  India  agricultural  conditions  are  widely  different  from  those  in 
Europe  and  Germany,"  and  "as  yet  very  little  of  mechanically  operated  plant 
has  come  into  use"  here,  "chiefly  because  holdings  are  small  and  scattered,  and 
ryots  possess  little  or  no  capital."  "The  results  achieved  in  this  direction  in 
the  south  of  India  "  are  also  "not  very  important  perhaps,  if  measured  by  their 
immediate  economic  effect,"  While,  therefore,  I  appeciate  ihe  value  of  the 
use  of  power-driven  machinery  in  the  development  of  agriculture,  when 
economic  conditions  should  favour  its  introduction,  I  do  not  agree  with  the 
recommendation  "  that  it  should  be  an  impoi-tant  function  of  the  Departments 
of  Industries  and  Agriculture  to  encourage  their  introduction  in  evert/  possible 
way."  I  apprehend  that  with  such  a  recommendation  from  the  Commission, 
the.Jzeal  for  promoting  mechanical  engineering  interests  and  establishments 
may  push  the  use  of  power-driven  machinery  without  due  appreciation  of  the 
economic  interests  of  agriculturists  in  the  present  circumstances  of  the  country. 
For  these  reasons,  and  because  in  any  case  the  introduction  of  power-driven 
machinery  will  take  a  long  time,  I  think  it  my  duty  to  draw  attention  to  other 
means  of  improvement,  particularly  to  agricultural  education. 
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^te  history  of  agriculture  in  India  during  British  rule  has  recently  be6ii. 
told  by  Mr.  MacKenna  in  his  pamphlet  referred  to  above.     Agriculture  is  by 
far  the  greatest  of  the  industries  of  India,  and  nearly  200  millions  of  its  immense 
population  are  dependent  for  their  livelihood  on  agriculture  or  on  industries 
subsidiary  to  it.     The  Pamine  Commission  of  1880  made  very   strong  recom- 
mendations as  to  the  necessity   of  establishing  departments  under  a  Director  in 
each  province  to  promote  agricultural  enquiry,  agricultural  improvement  and 
famine  relief.     The  departments  were  constituted,  but  by  a  Eesolution  published 
in  1881  the  Government  of  India  decided  to  postpone  agricultural  improvement 
until  the  scheme  of  agricultural   enquiry  had  been  completed.     Nothing  was 
done  till   1889,   at  the  end  of  which  year  the  Secretary  of  State  sent  out  Dr. 
Voelcker  of  the  Royal  Agricultural  Society  to  enquire  into  and  advise  upon  the 
improvement   of  Indian  agriciilture.     After  touring  over  India  and  holding 
many   conferences.   Dr.    Voelcker   recommended  a  systematic  prosecution  of 
agricultural  enquiry  and  the  spread  of  general  and  agricultural  education,   and 
laid  down  in  considerable  detail  the  lines  on  which  agricultural  improvement 
was  possible.     An  Agricultural    Chemist   and  an  Assistant    Chemist    were 
appointed  in  1892  to   carry  on  research  and  to  dispose  of  chemical   questions 
connected  with    forest  and  agriculture.      In  1901   an  Inspector- General  of 
Agriculture  was  appointed.     Two  other  scientists  were  added  to  the  stafE  in 
1903.    Mr.  MacKenna  says  :— 

"  The  object  aimed  at  was  to  increase  the  revenues  of  India  by  the  improvement  of 
agriculture  j  but  nothing  was  done  for  that  improvement,  and  the  expansion  of  the  Land 
Records  staff  and  the  compilation  of  statistics  almost  entirely  occupied  the  attention  of  the 
Provincial  Depai-tments.^' 

An  Agricultural  Research  Institute  was  established  at  Pusa  in  1905  with- 
the  help  of  "a  generous  donation  of  £30,000  made^  to  the  Viceroy  by  Mr. 
Henry  Phipps  of  Chicago.  In  1905-06  the  Government  of  India  announced 
that  la  sum  of  20  lakhs  (subsequently  raised  to  24  lakhs)  would  annually  be 
available  for  the  improvement  of  agriculture.  Agricultural  colleges  were 
accordingly  re-organised  or  started  at  Podta,  Cawnpore,  Sabour,  Nagpur, 
Lyallpur  and  Coimhatore.  These  colleges  have  been  doing  good  work,  but  very 
little  progress  has  been  made  with  the  agricultural  education  of  the  people.  1 
wish  to  acknowledge  here  the  improvement  which  has  been  brought  about  in 
agriculture  by  means  of  our  large  irrigation  works,  which  the  Government  have 
constructed,  the  improvement  of  wheat  and  cotton  and  in  other  ways.  That 
improvement  has  been  great  and  the  Government  is  entitled  to  full  credit  for 
it.  But  I  wish  to  draw  attention  to  the  urgent  need  and  great  possibilities  ot 
furtker  improvement.  Irrigation  requires  to  be  much  more  extended.  A  more 
systematic  and  extended  programme  of  improvement  requires  to  be  adopted, 
the  most  important  item  in  which  should  be  agricultural  education. 

Agricultural  Education. 

Writing  in  1915  on  this  subject  Mr.  MacKenna  said : — 

"  There  is  probably  no  subject  connected  with  agricultui-e  on  which  so  much  has  been 
written  as  agricultural  education ;  none,  perhaps  in  which  less  has  been  effected.  It  is  a 
constant  anxiety  to  agricultural  workers  who  mainly  strive  after  an  ideal  which  seems  untenable. 
It  has  been  debated  at  numerous  conferences  and  has  been  the  text  of  many  writers,  but  there 
are  practically  no  results  to  show.-'-'  "  The  Famine  Commissioners,  so  long  ago  as  1880, 
expressed  the  view  that  no  general  advance  in  agrieuUttral  system  can  he  expected  until  the 
rural  population  had  leen  so  educated  as  to  enable  them  to  take  a  practical  interest  in  agricul- 
tural p-ogress  and  reform.  These  views  were  confirmed  by  the  Agricultural  Conference  of  1888. 
,  The  most  important,  and,  probably,  the  soundest  proposition  laid  down  by 
the  conference  was  that  it  was  most 'desirable  to  extend  primary  education  amongst  agricultural 
classes.     But  with  the  enunciation  of  this  basic  principle  other  resolutions  were  passed ,  which, 
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while  containing  much  that  was  excellent,  probably  led  to  the  extraordinary  confusion  or 
subsequent  years/^  For  some  time  "  the  dominating  idea  was  that  it  was  necessary  to  teach 
agricuUv/re,  somehow  or  other,  in  rui-al  schools.  Fortunately  this  idea  has  now  been 
abandoned.  It  is  now  agreed  that  agriculture,  as  such,  cannot  be  taught  in  ^chools ;  that  rural, 
education  must  be  general  and  agricultural  education  technical."  ...  .  "  The  view  now  taken 
is  that,  instead  of  endeavouring  to  teach  agriculture  as  such,  an  •  attfempt  should  be  made  to 
impai-t  to  the  general  scheme  of  education  a  markedly  agricultural  colour  and  to 
encourage  powers  of  observation  and  the  study  of  nature  with  special  reference  to  the 
surroundings  of  each  school.  With  this  object  text-books  are  being  re-written  so  as  to  include 
lessons  on  familiar  objects ;  nature  study  is  being  taught  and  school  gardens  have  been 
started.  There  are,  however,  serious  difficulties  in  obtaining  suitable  teachers.  But,  as  I  have 
already  said,  more  will  depend  on  the  natural  awakening  of  the  intelligence  of  pupils  by  the 
spread  of  general  education  than  on  specialised  training.  And  in  primary  schools  the  essential 
thing  is  to  establish  general  education  on  a  firm  basis  so  that  the  pupils  may  develope  powers  of 
observation  and  of  reasoning.  If  these  be  done,  interest  in  their  surroundings  will  naturally 
follow." 

Mr.  MacKenna  says  in  the  end : — 

"Any  attempt  to  teach  agriculture  in  India,  before  investigation  has  provided  the 
,  material,  is  a  fundamental  mistake  which  has  seriously  retarded  development,  and  this  mistake 
has  affected,  not  only  elementary,  but  to  a  much  greater  extent  collegiate,  education." 

Thiols  where  we  stood  after  thirty-five  years  of  enquiry,  discussion  and  trial! 

Other  civilised  countries  took  a  much  shorter  period  to  decide  upon  a 
definite  course  of  agricultural  education  and  have  prospered  on  their  decision.  In 
Sir  Horiace  Plunkett's  Report  of  the  Eecess  Committee  of  1896  an  account  is 
given  of  the  systems  of  State  aid  to  agriculture  and  industry  which  were 
prevalent  before  that  year  in  various  countries  of  Europe.  Though'  these 
countries,  as  also  Am.erica  and  Japan,  have  made  much  greater  progress  since 
then  both  in  agricultural  education  and  improvement,  that  report  is  still  of  great 
value  to  us  and  will  amply  repay  perusal.  I  will  extract  only  one  passage  from 
it  here.     Said  Sir  Horace  Plunkett  and  his  colleagues  : — 

"  The  most  positive  action  of  the  State  in  assisting  agriculture  is  taken  in  connection  with 
education.  Everywhere  it  is  accepted  as  an  axiom  that  technical  knowledge  and  general  enlight- 
enment of  the  agricultural  class  are  the  most  valuable  of  all  levers  of  progress.  The  great 
sums  spent  by  the  various  countries  in  promoting  technical  education  as  applied  to  agriculture, 
as  well  as  to  other  industries,  prove  this.  M.  Marev-Oyens,  the  head  of  the  Dutch  Board  of 
Commerce  and  Industry,  and  President  of  the  Agricultural  Council  says:  —  'Every  guilder 
spent  in  the  promotion  of  agricultural  teaching  brings  back  profit  a  hundi-ed-fold.'  '  Every 
franc  spent  in  agricultural  teaching  brings  a  brilliant  return,^  says  the  Belgian  Minister  of 
Agriculture  in  his  message  to  Parliament  last  year.  M.  Tisserand  attributes  the  great  progress 
made  by  French  agriculture  since  1870,  in  a  large  measure  'to  our  schools,  our  professors,  our 
experiment  stations,  and  the  illustrious  men  of  science,  whom  the  administration  has  induced 
to  devote  themselves  to  the  study  of  agricultural  questions.''  Mr.  M.  H.  Jenkins,  in  his 
•  Kepoi-t  to  the  Royal  Commission  on  Technical  Instruction,  says 'the  results  of  agricultural 
education  in  Denmark  have  been  something  extraordinary.  Danish  butter  is  now  the  best  in 
the  world  J  in  1880  it  was  described  by  the  British  Vice-Consul  at  Copenhagen  as  "execrably 
bad  ";  the  progress  since  is  directly  traceable  to  agricultural  education.^ " — {Beport,  pages  54^55.) 

It  is  hardly  necessary,  to  refer  at  any  length  to  the  great  progress  of 
agricultural  education  and  improvement  in  America  or  to  the  enormous  wealth 
and  prosperity  which  has  resulted  therefrom.  But  I  might  refer  here  to  the 
case  of  Japan.  We  know  that  Japan  has  made  remarkable  progress  in  agri- 
culture. She  developed  an  excellent  system  of  agricultural  education  many 
years  ago.  In  the  valuable  "Note  on  Agriculture  in  Japan,"  which 
Sir  Frederiok  Nicholson  submitted  to  the  Commission  along  with  his  written 
evidence,  he  describes  the  system  of  agricidtural  education  which  he  found  at 
work  in  Japan  in  1907.  It  is  not  necessary  for  me  to  describe  the  system  here. 
My  object  simply  is  to  draw  attention  to  the  necessity,  in  the  interest  of  the 
improvement  of  agriculture  and  agriculturists,  of  early  steps  being  taken  to 
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devise  a  system  of  both  general  and  agricultviral*  education  for  the  masses  of 
our  agricultural  population. 

I  would  also  recommend  that  the  attention  of  the  Agricultural  Department 
be  invited  to  the  desirability  of  carrying  out  those  other  recommendations  of 
Dr.  Voelcker  which  have  not  yet  been  carried  out,  particularly  those  relating  to 
the  "establishment  wherever  possible  of  Puel  and  Podder  Eeserves."  Our 
attention  was  particularly  drawn  to  theJact  that  the  high  prices  of  fuel  and 
fodder  are  inflicting  serious  hardship  and  loss  upon  the  people  in  general  and  of 
agriculturists  in  particular.  I  may  note  that  we  were  informed  that  last  year 
about  40,000  acres  of  irrigated  plantation  were  established  by  the  Forest  Depart- 
ment in  the  Punjab,  in  order  to  meet  provincial  requirements. 

The  high  prices  of  foodstuffs  and  the  consequent  suffering  -to  which  the 
bulk  of  the  people  are  exposed  have  made  the  question  of  increasing  the  yield 
of  our  food  crops  also  one  of  great  and  pressing  importance.  In  his  pamphlet 
on  the  "  Agricultural  Problems  of  India,"  which  Eai  Gangaram  Bahadur  sub- 
mitted to. the  Commission,  he  argues  that  "We  are  producing  in  a  normal  year, 
just  enough  to  meet  our  requirements  (of  food  consumption)  with  no  surplus 
to  meet  the  contingency  of  a  failure  of  the  rains  in  the  ensuing  year."  We  are  • 
also  confronted  with  the  fact  that  in  India  the  yield  per  acre  of  crops  is  very 
much  lower  than  what  it  is  in  other  countries.  The  figures  given  by  Eai  Ganga- 
ram Bahadur  at  page  12  and  in  Table  VIII  of  his  book  are  instructive.  The 
average  yield  per  acre  of  wheat  in  Bombay  and  the  United  Provinces  was  1,250 
lbs. ;  in  the  United  Kingdom,  it  was  1,973  lbs. ;  in  Belgium,  2,174  lbs. ;  in 
Denmark,  2,526  lbs. ;  in  Switzerland,  1,858  lbs.  The  average  yield  per  acre  of 
barley  in  the  United  Provinces  was  1,300  lbs. ;  in  the  United  Kingdom,  2,105 
lbs.;  in  Belgium,  2,953  lbs. ;  in  Denmark,  2,456  lbs. ;  in  Switzerland  1,940  lbs. 
The  average  yield  per  acre  of  maize  in  the  North- West  Frontier  was  1,356  lbs.; 
in  Canada,  3,487  lbs. ;  in  New  Zealand,  3,191  lbs. ;  in  Switzerland,  2,198  lbs. 
The  average  yield  per  acre  of  rice  in  India  is  only  half  of  what  it  is  in  Japan. 
The  possibilities  of  development  that  lie  before  us  are  therefore  vast,  and  the 
"call  for  measures  for  improvement  is  urgent  and  insistent.  It  is  the  call  both 
of  India  and  of  the  Empire,  and  I  strongly  recommend  that  the  matter  should 
receive  pro^npt  and  adequate  attention  from  the  Agricultural  Departments — 
both  Imperial  and  Provincial. 

In  this  connection  I  desird  also  to  draw  attention  to  the  necessity  of 
providing  greater  financial  facilities  for  agricultural  improvement.  So  long 
ago  as  1882,  that  revered  friend  of  India,  Sir  William  Wedderburn,  advcjpated 
the  establishment  of  agricultural-banks  for  this  purpose.  The  Indian  National 
Congress  pressed  the  suggestion  upon  the  attention  of  Government.  But  it  has 
not  yet  been  carried  out.  I  would  draw  attention  to  the  very  valuable  paper  on 
"The  Ee-organization  of  Eural  Credit  in  India,"  which  was  read  by  Mr.  Eanade 
before  the  first  Industrial  Conference  at  Poena  in  1891.  (Eanade's  EssaySi 
pages  41-64.)  It  is  a  powerful  plea  for  the  establishment  of  agricultural  banks. 
I  mio-ht  add  that,  besides  other  countries  mentioned  by  Mr.  Eanade,  Japan  has 
provided  such  facilities  as  are  here  recommended  for  the  improvement  of  its 
agriculture.    The  Japan  Year  Book  for  1917  says  :— 

«  There  are  two  kinds  of  agricultural  credit.  They  are  long  credit  and  short  credit^  the 
former  for  the  purchase  of  farm  land  and  for  the  development  of  farm  land  and  other 
pei-manent  improvements  for  which  a  loan  for  a  term  of  50  years  or  less  is  allowed.  The  short' 
term  credit  is  one  that  is  to  be  used  mostly  for  the  purchase  of  fertilizers,  farm  implements,  or 
food  for  cattle.  Our  banks  usually  give  credit  for  a  term  of  five  years  or  less.  There  are  also 
credit  associations  for  supplementing  these  agricultural  bai^ks."     - 
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Technical  Education^ 

The  modern  system  of  technical  education  may  be  said  to  date  from  the 
famous  Universal  Exhibition  held  in  London  in  the  year  1851.  Speaking 
generally,  Englishmen  did  not  believe  in  the  value  of  technical  education,  and 
much  efPort  has  been  necessary  in  England  itself  to  make  them  do  so.  One  of 
the  earliest  of  these  efforts  was  made  by  Mr.  J.  Scott  Russell,  who  published  a 
valuable  book  in  1869,  named  "  Systematic  Technical  Education  for  the  English 
People."  In  this  bodk,  after  showing  that  education  should  be  both  general 
and  special,  he  said  : — 

"  The  highest  value  in  the  world^s  markets  will  be  obtained  by  that  nation  which  has  been 
at  most  pains  to  cultivate  the  intelligence  of  its  people  generally^  and  afterwards  to  give  each 
the  highest  education  and  training  in  this  special  calling.  In  other  words^  the  value  of  the 
nation^'s  work  will  vary  with  the  excellence  of  the  national  system  of  technical  education.  All 
I  have  said  above  seems  axiomatic.  To  me  it  is  so^  but  I  trust  the  reader  will  not  be  offended 
if  I  am  obliged  to  treat  it  quite  otherwise.  The  English  people  do  not  believe  in  the  value  of 
technical  education.  Still  less  do  they  believe  in  the  value  of  a  national  system  of  education, 
~and  still  less  in  the  duty  of  the  Government,  the  legislature,  and  the  educated  part  of  a 
community,  to  undertake  the  education  of  a  whole  people.  I  am  therefore  compelled  to  prove 
as  mere  matters  of  facts  that  which  the  accomplished  scholar,  or  observant  traveller,  takes  as 
'an  axiom  on  which  argument  is  wasted.  It  is  the  object  of  this  chapter  to  prove  that 
technical  education  has  brought  good  of  a  national  and  commercial  kind  to  those  who-possess 
it;  that  the  want  of  it  is  attended  with  pecuniary  loss,  and  that  there  Is  social  danger  to 
the  community  in  our  continued  neglect  of  it. 

"  Of  late  years  a  series  of  great  public  events  ha^e  been  taking  place,  which  have  been  of 
great  national  value  in  serving  to  awaken  the  British  people — Por  half  a  century  they  had 
been  enjoying  the  fruits  of  the  inventions  of  a  few  men  of  genius  who  had  created  the  whole 
system  of  modern  manufacturing,  and  Providence  had  als,o  endowed  them  with  the 
accumulated  wealth  of  countless  centuries  stored  up  in  the  bowels  of  the  earth  in  the  shape  of 
coal  and  iron,  ready  to  be  used  or  wasted  and  worked  out  in  this  manufacturing  century.  The 
genius  of  a  few  men  having  set  coal  and  iron  to  do  the  manufacturing  work  of  mind  and  man, 
the  citizens  of  England  had  begun  to  think  that  it  was  they  who  were  superior  in  intelligence 
and  civilization  to  the  un-coaled,  un-ironed,  un-engineered  nations  around  them.  For  half  a 
century  nothing  occurred  to  awaken  them  from  this  dream,  and  for  that  half  centuiy  the  works 
of  English  engin'eers  and  English  iron  and  coal  bore  the  highest,  reputation,  and  earned  the ' 
highest  prices  in  the  world. 

"  Eighteen  years  ago  there  began  a  series  of  competitive  trials  of  intelligence  and  skill 
between  the  citizens  of  the  different  civilized  nations  of  the  world.  The  scene  of  the  first  trial 
was  in  London  in  1851.  It  was  the  famous  Universal  Exhibition  of  the  Industries  and 
Products  of  all  nations;  In  that  great  school  the  civilized  nations,  of  Uurope  had  their  prst 
lesson  in  technical  education.  They  were  able  to  see  in  how  many  things  England  retained' 
her  hereditary  excellence  and  England  was  able  to  see  in  how  many  branches  of  taste  and 
skilk  other  nations  possessed  qualities  in  which  she  was  wanting." — {Systematic  Technical 
Education  for  the  English  People,  by  J.  Scott  Russell,  London,  Bradbury, .  Evans  and  Co., 
11,  Bouverie  St.,  1869,  pages  79-81.) 

Mr.  Eussell  went  on  to  say  that  up  to  1851,  and  for  many  years  after, 
England  held  supremacy  in  the  great  objects  of  manufacturing  and  constructive 
skill.     But  she  lagged  behind  other  nations  in  some  other  arts.     Eor  instance — 

"  The  Exhibition  of  1851  had  disgusted  the  whole  nation  with  its  blue  earthenware  plates, 
cups  and  saucers,  borrowed  from  the  XjOOO  years'  tradition  of  China,  and  with  its  huge  lumps 
of  glass,  called  decanters  and  glasses,  cut  or  moulded  into  hideous  distortions  of  form 
All  England  was  struck  by  the  amazing  superiority  of  some  continental  nations  in  the'  beau^- 
and  grace  of  design,  which  sufficed  to  convert  the  rude  and  nearly  worthless  material  of 
clay  and  flint  into  valuable  and  invaluable  works  of  art,  in  earthenware  and  glass.  She 
occupied  the  four  years'  Interval  between  the  Exhibitions  of  1851  and  1855  in  collecting  and 
diffusing  through  the  manufacturing  countries,  the  best  models  of  the  best  masters,  in  es- 
tablishing for  the  potteries  and  glass  works  schools  of  design,  and  In  training  teachers  for  art 
workmen.  These  young  institutions  already  bore  fruit  In  1855,  and  (when  the  second  Ex- 
hibition took  place  in  Paris  In  1855)  England  was  no  longer  outstripped  In  pottery  and  glass." 
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On  the  other  hand,  the  Exhibition  of  1851  made  the  French  and  German 
nations  fully  realise  their  inferiority  to  England  in  the  manufactures  of  iron 
and  steel,  the  great  instruments  of  skill,  industry,  mechanical  power,  and 
transport.  When  the  Exhibition  of  1855  took  place,  it  was  found  that  they 
had  already  recorded  much  advance  in  the  manufacture  of  iron,  steel  and 
other  metal.  "  They  had  already  established  schools  in  every  metropolis,  large 
toicn  or  centre  of  industry,  for  educating  prof essional  men  and  masters,  for  train- 
ing foremen  and  skilled  workmen,  and  for  educating  apprentices.  " 

The  fourth  Exhibition  took  place  in  Paris  in  l'867.  It  gave  the  nations, 
and  especially  England,  a  final,  lesson. 

"  By  that  Exhibition"  says  Mr.  Scott  Russell,  "  we  were  radely  awakened  and  thoroughly 
alarmed.  We  then  learnt,  not  that  we  were  equalled,  but  that  we  were  beaten — not  on  some 
points,  but  by  some  nation  or  other  on  nearly  all  those  points  on  which  we  had  prided  ourselves. 
.  England  was  convinced  that  she  had  been  asleep,  and  that  a  whole  generation  of 
wakeful,  skilled  workmen  had  been  trained  in  other  countries  during  the  interval  between 
1851  and  \^%l."—{llid,  page  86.) 

The  jiirors  who  had  been  appointed  at  the  Paris  Exhibition  and  the  Govern- 
ment reporters  made  their  report.  On  this  report  the  Government  sent  abroad 
a  Commissioner  to  ascertain  whether  the  alleged  defects  of  the  English  system 
of  education,  and  the  inferiority,  of  the  English  to  some  other  people  in  some 
sort  of  technical  skill,  were  real  or  imaginary.  Mr.  Skmuleson,  M.P.,  travelled 
in  France,  Belgium  and  Germany,  examining  as  he  went  the  most  famous 
establishments  on  the  continent  which  stood  in  direct  rivalry  to  England. 
"He  found,"  said  Mr.  Russell,  "everywhere  in  these  establishments  men  of  all 
ranks  better  educated  than  our  own ;  working  men  less  illiterate — foremen  and 
managers  well-educated,  and  masters  accomplished,  well-informed,  technical 
men."     He  summed  up  the  result  of  his  examination  as  follows  : — 

"  I  do  not  think  it  possible  to  estimate  precisely  what  has  been  the  influence  of  continental 
education  on  continental  manufactures  .  .  .  That  the  rapid  progress  of  many  trades  abroad 
has  been  greatly  facilitated  by  the  superior  technical  "knowledge  of  the  directors  of  works  every- 
where, and  by  the  comparatively  advanced  elementary  instruction  of  the  workers  in  some 
departments  of  industry,  can  admit  of  but  little  doubt  ,  ,  .  Meanwhile  we  know  that  our 
manufacturing  artisans  are  imperfectly  taught,  our  agricultural  labourers  illiterate  j  neither 
one  nor  the  other  can  put  forth  with  effect  the  splendid  qualities  with  which  Providence  has 
endowed  our  people.  Our  foremen,  chosen  from  the  lower  industrial  ranks,  have  no  sufficient 
opportunities  of  correcting  the  deficiencies  of  their  early  education  ;  our  managers  are  too  apt, 
in  every  case  of  novelty,  to  proceed  by  trial  and  error,  without  scientific  principles  to  guide 
them ;  and  the  sons  of  our  great  manufacturers  too  often  either  despise  the  pursuits  of  their 
fathers,  as  mere  handicrafts  unworthy  of  men  of  wealth  and  education,  or  else,  overlooking  the 
beautiful  examples  which  they  afford  of  the  application  of  natural  laws  to  the  wants  of 
men,  follow  them  solely  as  a  means  of  heaping  up  more  wealth,  or  at  the  best  for  want  of 
other  occupation  :  to  the  evils  of  such  a  condition  not  only  our  statesmen,  but  also  our 
people,  are  rapidly  awakening,  and  the  disease  being  once  acknowledged,  I  believe  the 
remedy  will  soon  be  applied." 

The  following  statement  of  one  of  the  jurors  consulted  by  the  Commissioner 
expressed  the  general  sense  of  those  who  had  been  examined.  Said  Mr. 
Mundella  :— 

"  I%m  of  opinion  that  the  English  workman  is  gradually  losing  the  race,  through  the 
Buperior  intelligence  which  foreign  Governments  are  carefully  developing  in  their  artisans. 
....  The  education 'of  Germany  is  the  result  of  a  national  organisation,  which  compels  every 
peasant  to  send  his  children  to  school,  and  afterwards  affords  the  opportunity  of  acquiring  such 
technical  knowledge  as  may  be  useful  in  the  department  of  industry  to  which  they  were  destined. 
.  If  we  are  to  maintain  our  position  in  industrial  competition,  we  must  oppose  to  this 
national  .organisation  one  equally  effective  and  complete;  if  we  continue  the  fight  with  our 
present  voluntary  system,  we  shall  be  defeated,  generations  hence  we  shall  be  struggling  with 
ignorance,   squalor,;  pauperism   and   crime;    but  with   a   system   of  national  education  made 
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compulsory,  and  supplemented  with  art  atld  indusiriql  education,  I  believe  within  fwenty  years 
England  would  possess  the  most  intelligent  and  inventive  artisans  in  the  world." — (Pages 
97  and  98.) 

(The  italics  throughout  are  mine.) 

The  people  and  Parliainent  of  England  recognised  the  soundness  of  this 
opinion.  The  Elementary  Education  Act  was  passed  in  1870,  an  expendi- 
ture of  many  millions  a  year  was  agreed  upon,  and  elementary  education  made 
compulsory.  The  provision  for  supplementing  this  education  with  industrial 
and  technical  education  was  slower  to  come,  but  come  it  did.  England 
has  made  a  great  dea,l  of  prorision  since  then  for  imparting  technical  and  scientific 
education  in  her  schools,  colleges  and  universities.  The  number  of  these  latter 
has  been  raised  from  1860  from  nine  to  eighteen.  It  is  this  which  has  enabled 
England  to  maintain  her  high  position  and  to  keep  up  her  industrial  eminence. 
It~is  this  which  has  enabled  her  to  fight  the  splendid  fight  she  has  fought 
in  this  war.  Eor,  though  every  lover  of  liberty  must  rejoice  at  the  invaluable 
help  which  the  United  States  of  America  are  now  giving  to  the  cause  of 
freedom,  it  is  but  bare  justice  to  say  that,  unprepared  though  England  was  before 
the  war,  it  is  British  brains  and  British  technical  skill,  united  no  doubt  with 
French  brains  and  Erench  technical  skill,  and  supported  by  British  and  French 
hearts  of  steel,  that  have  enabled  Britain  and  France  to  baffle  Germany,  and 
made  ii  possible  for  the  Allies  to  achieve  a  final  victory.  And  yet  as  the  reports 
of  the  various  departmental  committees  of  '  the  Committee  on  Commercial  and 
Industrial  Policy  after  the  War '  show,  the  wisdom  and  experience  of  England  is 
loudly  calling  for  "widespread  and  far-reaching  changes  in  respect  of  primary 
and  secondary  education  and  apprenticeship,"  and  for-  "  better  technical  and  art 
education"  for  her  people  in'  order  that  her  industrial  position  after  the  war 
may  be  quite  secure. 

I  have  referred  at  length  to  the  history  of  the  progress  of  education,  both 
general  and  technical,  in  Engla;nd,  as  it  has  a  great  lesson  and  an  inspiration  for 
us.  Our  education  to-day  is  in  many  respects  nearly  in  as  bad  a  condition  as 
was  England's  in  1869 ;  and,  in  my  opinion,  the  course  which  was-  then 
suggested  by  Mr.  Mundella  and  Mr.  Samuelson  in  the  passages  I  have  quoted 
above,  is  the  exact  com-se  which  should' be  adopted  here.  It  was  the  misfortune 
of  India  that  when  our  English  fellow-subjects,  who  have  taken  upon  them- 
selves the  responsibility  for  the  welfare  of  the  people  of  India,  were  convinced 
of  the  need  of  universal  elementary  education  in  England,  they  did  not 
introduce  it  at  the  same  time  in  India  also.  If  this  had  been  done,  India 
would  not  have  stood  so  far  behind  other  nations  as  she  does  to-day.  However, 
the  neglect  of  the  past  should  be  made  up,  as  much  as  possible,  by  the  adoption 
of  prompt  and  effective  measures  now.  The  need  for  such  measures  has 
become  greater  by  the  great  changes  which  have  taken  place  during  the  interval. 
The  commercial  war  which  has  long  been  going  on  will  become  much  keener 
after  the  war.  India  will  be  much  more  exposed  to  the  competition  of  nations 
which  have  built  up  their  industries  upon  a  widespread  and  comprehensive 
system^of  technical  education.  In  this  category  come  not  only  the  nations  of 
Europe  and  America,  but  also  Japan.  As  the  Government  of  India  deputed 
a  special  officer  to  Japan  to  obtain  information  for  us,  so  that  "  we  may  know 
exactly  what  her  Government  has  done  to  aid  her  people  in  the  notable 
advance  which  they  have  made,"  I  invite  particular  attention  to  the  progress  of 
education  in  that  country. 

It  is  clearly  established  that  the  development  of  Japanese  industries  has 
been  built  upon  "  a  system  of  technical  education  which  included  everything 
required  to  enable  her  to  occupy  her  proper  place  among  the  manufacturing 
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nations  of  the  world."  II  the  industries  of  India;  are  to  dey^lpp,  and  Indians  to 
have  a  fair  chance  in  the  competition  to  which  they  are  exposed,  it  is  essential 
that  a^stem  of  education  at  least  as  good  as  that  of  Japan  should  be  introduced 
in  India.  I  am  at  one  with  my  colleagues  in  urging  the  fundamental  necessity 
of  providing  primary  education  for  the  artisan  and  labouring  population. 
No  system  of  industrial  and  technical  education  can  be  reared  except  upon  that 
basis.  But  the  artisan  and  labouring  population  do  not  stand  apart  from  the 
rest  of  the  community ;  and  therefore  if  this  sine  qua  non  of  industrial  ef&eiency 
and  economic  progress  is  to  be  established,  it  is  necessary  that  primary  education 
should  be  made  universal.  I  agree  also  in  urging  that  drawing  and  manual 
trainfng  should  be  introduced  into  primary  schools  as  soon  as  possible.  In  my 
opinion  until  primary  education  is  made  universal,  if  not  compulsory,  and  until 
drawing  made  a  compulsory  subject  in  all  primary  schools,  the  foundation  of  a 
satisfactory  system  of  industrial  and  technical  education  will  be  wanting.  Of 
course  this  will  require  time.  But  I  think  that  that  is  exactly  why  an  earnest 
endeavour  should  be  made  in  this  direction  without  any  further  avoidable  delay. 

Sir  Frederick  Nicholson  says  in  his  Note  on  Japan : — 

"  The  leap  at  education  which  the  whole  nation  has  made  under  the  compulsory  system 
is  shown  by  the  fact  that  while  the  primary  school  system  was  only  formulated  in  1873,  by 
1873  the  number  at  these  schools  had  already  reached  28  per  cent.,  by  1888,  51,  by  1893,  59, 
and  in  1904,  93  per  cent,  of  children  of  a  school-going  age." 

This  furnishes  us  with  an  estimate  of  the  time  that  will  be  needed  and  also 
an.  exhortation  to  move  forward.  It  is  upon  this  basis  that  industrial  and  technical 
education  now  rests  in  Japan.  But  the  two  kinds  of  instruction  have  grown 
together  there,  and  so  I  think  they  should  largely  grow  together  here  also. 
Towards  this  end,  I  should  connect  the  meastires  of  industrial  and  technical 
education  which  my  colleagues  have  proposed,  a  little  further  with  the  system 
which  already  exists  in  the  country.  I  would  utilise  the  existing  schools  as  far 
as  possible  not  only  for  imparting  a  progressive  course  of  drawing,  but  also  for 
offering  an  optional  course  in  elementary  physics  and^  chemistry,  and  carpentry 
and  smithy.  I  would  suggest  that  the  Directors  of  Public  Instruction  of  each 
province  may  be  asked,  in  consultation  with  the  Directors  of  Indiistries,  to 
-  recommend  changes  in  the  curricula  of  the  school^,  primary,  secondary  and  high, 
with  a  view  to  make  them  practical,  so  that  they  may  form  a  part  of  the  system 
of  technical  education. 

I  cannot  close  this  portion  of  my  note  better  thap.  by  adopting,  with 
necessary  modifications,  the  concluding  remarks  of  Mr.  Samuelson  on  the  sub- 
ject of  technical  education : — 

"  In  concVsipn  I  ha^ve  to  state  my  deep,  convictiop,  that  the  people  of  India  expect 
and  demand  of  their  Grovernment  the  design,  organisation,  and  execution  of  systematic 
technical  education,  and  there  is  urgent  need  for  it  to  bestir  itself,  for  other  nations 
have  already  sixty  years'  stai-t  of  us,  and  have  produced  several  generations  of  educated 
workmen.  Even  if  we  begin  to-morrow  the  technical  education  of  all  the  youths  of 
twelve  years  of  age  who  have  received  sound  elementary  education,  it  will  take  seven  years 
before  these  young  men  can  commence  the  practical  business  of  life,  and  then  they .  will  form 
but  an  insignificant  minority  in  ain  uneducated  mass.  It  will  take  fifteen  years  before  those 
children  who  have  not  yet  begun  to  receive^  an  elementary  edv!,<s9,tiQn-  shall  have  passed  from  the 
age  of  7  to  21  and  represent  a  completely  trained  generation  ;  and  even  then  they  will  find 
less  than  half  of  theii-  comrades  educated-  In  ^^  rape  of  nations,  therefore,  we  shall  find  it 
hard  to  ovei-take  the  M>^^  years  we  haye  lost.  To-morroWj  then,  let  us  undpi-take  with  all 
energy  our  neglected  task;  the  urgency  is  twofold,— a  small  pi-o^ortion  oi  qmv  jOMih.\i&s 
received  elementary,  but  no  technical  education  :  for  th&i  portion  let  us  at  once  organise  techni- 
cal schools  in  every  small*  town,  technical  colleges  in  every  large  town,  and  a  technical  university 
in  the  metropolis.  The  rest  of  the  rising  generation  has  received  no  education  at  all,  and  for 
them  let  us  at  once  organise  elementary  education,  even  if  comp^ilsory." 

36 
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The  Training  of  Mechanical  Engineers- 

I  fully  agree  with  my  colleagues  as  to  the  necessity  of  a  full  measure  of 
practical  workshop  training  for  artisans,  foremen  and  mechanical  engineers. 
But  I  hare  doubts  whether  the  system  they  propose  would  give  sufficient  general 
liberal  education  to  even  would-be  mechanical  engineers.  I  also  apprehend  that 
the  schools  attached  to  railway  workshops  will  not  admit  of  a  sufficient  number 
of  Indians  obtaining  training  in  them.  My  colleagues  also  say  that  as  the 
development  of  the  country  proceeds  the  number  of  students  will  increase.  I 
join  with  them,  therefore,  in  recommending  that  the  existing  engineering  colleges 
should  make  provision  for  the  higher  technical  instruction  of  mechanical*  and 
electrical  engineers.  I  would  only  add  that  substantial  grants  should  be  given 
to  these  colleges  for  this  development  and  the  standard  of  education  demanded 
of  the  mechanical  engineers  whom  they  are  to  educate,  should  not  be  inferior 
to  that  of  a  B.Sc.  in  Engineering  of  the  University  of  London.  This  would 
be  best  secured  by  attaching  these  colleges  to  Universities,  where  this  is  not 
already  the  case. 

There  are  at  present  only  two  teaching  Universities  in  India.  I  hope  that 
the  Calcutta  University  will  soon  develop  further  teaching  functions.  In  my 
opinion  every  teaching  University  should  be  encouraged  to  provide  instruction 
and  training  in  mechanical  and  electrical  engineering  under  its  own  arrange-  - 
ments.  The  needed  measure  of  workshop  practice  can  be  provided  by 
arrangements  with  railway  and  other  workshops  existing  in  or  near  the  cities  or 
towns  where  they  exist ;  and  where  this  may  not  be  feasible,  they  should  be 
encouraged  to  establish  sufficiently  large  workshops  to  he  run  on  commercial 
lines  as  a  part  of  their  engineering  departments,.  Under  such  an  arrangement 
the  students  will  be  able  to  spend  their  mornings  in  the  workshops  and  their 
afternoons  at  the  classes  at  the  University,  they  will  live  in  an  atmosphere  of 
culture,  and  will  cultivate  higher  aims  and  ideals  than  they  are  likely  to,  in 
schools  attached  to  railway  workshops.  As  our  mechanical  engineers  are  to  play 
a  great  part  in  the  future  development  of  the  country,  it  seems  to  me  highly 
desirable  that  they  should  combine  culture  and  character  with  expert  knowledge 
and  technical  skill.  And  nothing  is  better  calculated  to  ensure  this  than  that 
they  should  be  brought  up  under  the  elevating  influences  of  a  University  and 
should  bear  its  hall-mark. 

I  would  also  recommend  that  provision  for  the  training  of  electrical  engin- 
eers should  be  raade  simultaneously  with  that  for  mechanical  engineers,  and 
should  not  be  postponed  to  an  indefinite  future  date.  I  think  it  will  not  be  long 
before  electrical  manufactures  will  be  started  in  India.  The  need  for  these  is 
fully  pointed  out  in  the  chapter  on  the  industrial  deficiencies  of  India.  The  use 
of  electrical  machinery  is  steadily  growing,  and  will  grow  at  a  more  rapid  rate 
in  the  future ;  and,  if  even  for  present  requirements,  we  leave  it  to  the  managers 
of  electrical  undertakings  to  train  their  own  men,  we  shall  be  driving  an 
increasing  number  of  Indian  youths  to  go  abroad  to  be  trained  as  electrical 
engineers. 

Higher  Technological  Training. 

I  agree  with  my  colleagues  that  it  is  urgently  necessary  to  prepare  for  a 
higher  technological  training  which  will  provide  the  means  whereby  the  science 
students  of  the  colleges  affiliated  to  the  Universities  may  learn  to  apply  their 
knowledge  to  industrial  uses,  and  that  the  simplest  way  of  meeting  this  demand 
will  be  to  expand  the  engineering  colleges  by  the  creation  of  new  departments 
for  the  higher  technical  instruction  of  mechanical  and  electrical  engineers. 
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But  I  doubt  whether  it  will  be  best  to  add  departments  of  general  technological 
chemistry  to  these  engineering  colleges  wher&  they  are  not  parts  of  a  teaching 
University.  Where  they  are  not,  I  think  that  they  should  be  developed  into 
full  colleges  of  engineering,  by  provision  being  made  for  teaching  other  branches 
of  engineering  in  them,  such  as  railway  engineering,  and  sanitary  engineering, 
for  which  no  satisfactory  provision  exists  here  at  present. 

As  regards  the  teaching  of  general  technological  chemistry,  I  would 
recommend  that  this  should  be  developed  at  the  teaching  Universities  and  at 
first-rate  colleges  afl&liated  to  Universities.  Every  one  of  these  has  a  more  or 
less  well-equipped  laboratory,  and  by  special  grants,  such  as  are  given  ^by  the 
Board  of  Education  to  Universities  and  University  Colleges  in  the  United 
Kingdom,  they  should  be  helped  to  strengthen  their  staffs  and  to  improve  their 
laboratories  for  this  purpose.  We  should  thus  give  a  practical  value  to  the 
teaching  of  chemistry  which  is  going  on  at  present  in  our  colleges.  In  view' 
of  the  industrial  expansion  which  we  expect,  the  demand  for  students  trained 
in  general  technological  chemistry  is  likely  to  be  very  great.  If  provision  is 
made  for  teaching  it  at  the  Universities  or  University  Colleges,  a  much  larger 
number  of  students  is  likely  to  be  attracted  to  it  than  if  it  is  made  at  engineer- 
ing colleges.  A  sufficient  number  of  scholarships  and  fellowships  should  be 
provided  at  every  one  of  these  institutions  to  attract  and  encourage  bright 
students  to  devote,  themselves  to  the  subject. 

Imperial    Engineering    Colleges    or    an     Imperial     Polytechnic 

Institute. 

My  colleagues  think  that  it  will  be  necessary  ultimately,  if  not  in 
the  immediate  future,  to  provide  India  with  educational  institutions  of  a 
more  advanced  character.  They  think  that,  for  some  time  to  come,  the  demand 
for  this  higher  training  can  best  be  met  by  the  provision  of  scholarships  €o 
enable  students  to  proceed  abroad;  but  that  as  soon  as  our  foregoing  recom- 
mendations have  had  time  to  develop  their  full  effect,  it  would  be  advisable  to 
proceed  further  and  establish  at  least  two  imperial  colleges  of  very  highest 
grade,  one  of  which  should  cover  every  branch  of  engineering,  while  the  other 
should  be  devoted  mainly  to  metallurgy  and  mineral  technology,  the  develop- 
ments of  which  are  certain  to  be  on  a  very  extensive  scale.  They  say  that  this 
ideal  should  always  be  kept  in  sight  as  the  goal. 

I  agree  with  ipy  colleagues  that  in  the  immediate  future  the  demand  for 
the  higher  training  here  contemplated  can  only  be  met  by  the  provision  of 
scholarships  to  enable  students  to  proceed  abroad.    I  go  further.     I  think  that- 
even  when  we  have  established  our  proposed  higher  colleges,  we  shall  have  to 
send  our  best  scholars  abroad  to  improve  and  perfect  their  knowledge.     With 
all  the  provision  for  higher  education  which  Japan  has  made  in  her  own 
country,  she  has  continued"  to  send  a  large  number  of  her  students  abroad.    The 
Japanese  Year   Book  for  1917   shows  that  there  were  2,213  ryugakusei,  or 
foreign-going  students,  staying  abroad  in   1915,— the  bulk  of  them  in  the 
United  States  of  America.    The  number  of  students  of  both  sexes  which  Japan 
has  sent  to  Europe  and  America  since  the  opening  of  the  country  to  foreign 
intercourse  must  reach  enormous 'figures,  says  the  sarnie  Tear  Book,   especially 
when  students  who  have  gone  abroad  at  their  own  expense  are  included.    The 
demand  for  expert  knowledge  and  technical  skill  will  be  so  great  in  India,  if 
we  are  to  achieve  in  any  measure  the  progress  we  desire,  that  it  is  desirable  that 
the  provision  for  scholarships  should  be  greatly  increased,  and  students  should 
be  largely  selected  as  is  done  in  Japan,  from  among  those  who  have  done 
teaching  work  for  some  years  after  completing  their  academic  courses. 

36  a 
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fiut  afta-  all  that  may  be  done  in  this  direction,  the  large  needs  of  the 
edtieation  of  the  youth  of  a  country  which  is  equal  to  the  whoJe  of  Europe 
minus  Russia,  cannot  be  met  in  this  manner.  Those  needs,  and  the  vast 
possibilities  of  development  which  lie  before  us,  demand  that  at  least  bne  first- 
class  Imperial  Technological  or  Polytechnic  Institute  should  be  established  in 
India  without  any  further  delay.  Indian  public  opinion  has  long  and  eatoestly 
pleaded  for  the  establishment  of  such  an  institute  in  the  countiy,  as  witness  the 
resolutions  of  the  Indian  National  Congress  and  the  Indian  Industrial  Con- 
ference, and  of  various  Provincial  Congresses  and  Conferences.  Here  again 
Japan  furnishes  us  an  example,  Japan  recognised  the  need  and  value  of  a 
similar  institution  when  she  started  on  her  present  career, 

"  When  Iwakura's  embassy  was  in  London  in  1873;  the  attention  of  Mr.  (now  Marquis) 
Ito  was  drawn  to  the  advisability  of  starting  an  «tigineering  college  in  Tokyo  to  train  men  for 
the  railways,  telegraphs  and  industries  which  w6re  to  be  started  in  Japan,  and  he  prociu'ed, 
through  a  Glasgow  Professor,  the  services  of  Mr.  Henry  Dyer  to  organise  this  college, 
eventually  merged  in  the  University  of  Tokyo."  {T!he  Educational  System  of  Japan  by  - 
W.  H.  Sharp,  1906,  page  306.) 

Since  then  Marquis  Ito  has  repeatedly  spoken  of  the  establishment  of 
this  College  as  one  of  the  most  important  factors  in  the*  development  of  Japan, 
since  from  it  have  come  the  majority  of  engineers  who  are  now  working  the 
resources  and  industries  of  that  country.  {Japan  by  the  Japanes&i  page  65.) 
Mr.  Dyer  was  assisted  by  a  number  of  foreigners  to  whom  Japanese  were  added 
as  soon  as  possible.  The  course  then  extended  over  six  years,  the  last  two  years 
jjeing  spent  wholly  on  practice.  The  co|lege  being  under  the  Public  Works 
Department,  the  students  had  the  run  of  all  the  engineering  establishments  and 
works  under  its  control ;  a;nd  graduates  who  were  sent  abroad  for  further  work 
invariably  distinguished  themselves, 

•  I  earnestly  hope  that  with  the  distressful  record,  to  which  our  Report  bears 
witness,  of  all  the  loss  and  suffering  which  India  has  undergone  owing  to  the 
want  ^of  sufficient  and  satisfactory  provision  for  technical  and  technological 
instruction  in  this  coimtry,  the  Government  will  be  pleased  not ,  to  delay  any 
further  the  institution  of  an  Imperial  Polytechnic  Institute  in  India.  This  is. 
absolutely  demanded  in  the  interests  of  the  country  and  the  larg'e  recommenda- 
tions which  we  make  for  industrial  development." 

My  colleagues  have  recommended  that  there  should  be  at  least  two  imperial 
colleges  established,  one  to  cover  every  branch  of  engineering,  and  the  other  to 
be  devoted  mainly  to  metallurgy  and  mineral  technology.  I  think  both  these 
departments  should  be  combined  in  one  ,  polytechnic  institute,  and  that  all 
important  branches  of  chemistry  should^sbe  provided  for  in  the  third  department. 
My  colleagues  have  not  recommended  an  ijqpefial  college  of  chemistry, 
evidently  because  they  have  recommended  the  institution  of  a  separate  service 
for  chemistry.  Even  assuming  that  a  separate  service  is  to  be  constituted  for 
chemistry,  it  cannot  be  accommodated  better,  for  its  headquarters,  than  as  a 
department  of  the  Central  Imperial  Polytechnic  Institute  of  India. 

Under  the  heading  of  Miscellaneous  Educational  Proposlals  my  coleagues 
refer  to  the  question  of  providing  for  training  in  navigation  and  marine  engi- 
neerdoig.  I  hope  this  will  be  done  at  an  early  date.  I  do  not  share  the  doubts 
of  my  colleagues  that  the  industry  of  ship-huilding  is  aot  likely  to  be  material- 
ised for  some  time  in  India.  I  hope  that,  considering  the  huge  volume  of  import 
and  export  trade  of  India  and  considering  also  the  indigenous  resources  for  ship- 
buildiug,  with  those  that  exist  in  the  country  at  present  and  those  that  are 
likely  to  be  developed  in  the  near  future,  ship-building  should  be  specially 
encouraged  by  the  Government,  ^en  if  it  should  be  necessary  for  some  time  to 
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import  plates  and  sections  from  abroad.     And  for  this  reason  I  think  that  a 
school  should  be  started  in  India  at  an  early  date  to  train  people  in  navigation 
and  marine  engineering- 
Commercial  Education- 

Among  other  proposals  my  colleagues  have  drawn  attention  to  the 
importance  of  commercial  education.  While  appreciating  the  good  work  of  the 
Sydenham  College  of  Commerce,  they  say  : — 

"  There  is  a  strongly  expressed  desire  for  similar  colleges  in  other  parts  of  India,  and  we 
think  that  the  other  Indian  Universities  might  well  consider  the  possibility  of  satisfying  this 
demand.  Industry  and  comigaa'ce  are  bound  to  go  on  expanding  with  rapidity,  and  they  will 
be  glad  to  pay  a  higher  price  for  more  eflScient  employes." 

I  entirely  agree  with  this  opinion.  But  I  think  that  in  view  of  the  great 
and  growing  importance  of  commercial  education,  the  Government  should  invite 
the  Universities  to  establish  Commercial  Colleges  and  should  help  them  to  do 
so  by  substantial  grants-  I  would  reproduce  here  what  I  wrote  in  1911  on  this 
subject : — 

"  The  importance  of  commercial  education,  that  is,  a  special  training  for  the  young  men 
who  intend  to  devote  themselves  to  commercial  pursuits — as  a  factor  in  national  and  interna- 
■  tional  progress — is  now  fully  recognised  in  the  advanced  countries  of  the  West.  Those  nations 
of  the  West  which  are  foremost  in  the  commerce  of  the  world  have  devoted  the  greatest 
attention  to  commercial  education.  Germany  was  the  first  to  recognise  the.  necessity  and 
usefulness  of  this  kind  of  education.  America  followed  suit;  so  did  Japan;  and  during  the 
.  last  fifteen  years  England  has  fully  made  up  its  deficiency  in  institutions  for  commercial 
education.  The  Universities  of  Birmingham  and  Manchester  have  special  Faculties  of 
Commerce  with  the  diploma  of  Bachelor  of  Commerce.  So  has  the  University  of  Leeds. 
Professor  Lees-Smith  who  came  to  India  two  years  ago  at  the  invitation  of  the  Government  of 
Bombay,  in  addressing  the  Indian  Industrial  Conference  at  Madras  said  : — '  The  leaders  of 
commei'ce  and  business  need  to  be  scientifically  trained  just  as  a  doctor  or  a  barrister  or 
prcifessional  man  is  .  -.  .  Modern  experience  shows  us  that  business  requires  adminis- 
trative capacity  of  the  very  highest  type.  It  needs  not  merely  technical  knowledge,  but 
it  Tieeds  the  power  of  dealing  with  new  situations,  of  going  forward  at  the  right  moment 
and  of  controlling  labour.  These  are  just  the  qualities  which  Universities  have  always  claimed 
as  being  their  special  business  to  footer ;  and  we,  therefore,  say  that  if  you  are  going  to  fulfil 
any  of  the  hopes  which  were  held  out  yesterday  by  your  President,  if  you  are  going  to  take 
into  your  own  hands  the  control  of  the  commerce  of  this  nation,  then  you  must  produce  wide- 
minded,  enterprising  men  of  initiative,  men  who  are  likely  to  be  produced  by  the  University 
Faculties  of  Commerce.  The  University  Faculty  of  Commerce  is  intended,  of  course,  to  train 
the  judgment  and  to  mould  the  minds  of  men.  It  is  claimed  that  although  it  .  must  give 
primarily  a  liberal  education,  it  is  possible  to  give  that  education  which  has  a  direct  practical 
bea,ring  on  business  ....  That  kind  of  man  (a  man  so  trained)  has  immense 
possibilities  in  the  world  of  commerce  ;  he  is  the  kind  oif  [man  on  whom  you  must  depend  to 
lead  you  in  the  industrial  march  in  the  future.'  " 

When  it  is  remembered  that  the  export  and  the  import  trade  of  India  totals 
up  more  than  300  millions  evCfy  year,  it  can  easily  be  imagined  what  an 
amount  of  employment  can  be  found  for  our  young  men  in  the  various  branches 
of  comtnerce,  in  and  out  of  the  country,  if  satisfactory  arrangements  can  be  made 
.to  impart  to  them  the  necessary  business  education  and  training.  Here  also 
the  experience  and  practice  of  Japan  afford  us  guidance  and  advice.  Higher 
commercial  education  has  made  great  progress  in  Japan  during  the  last  twenty 
years.  Before  the  end  of  the  last  century  the  candidates  who  sought  advanced 
commercial  education  at  the  Tokyo  Higher  Commercial  School  exceeded  a 
thousand  a  year,  though  the  school  could  accommodate  a  much  smaller  number 
then.  Since  1901  Higher  Commercial  Schools  have  been  established  at  Osaka, 
K6b6,  Nagasaki  and  Yamaguchi,  and  at  the  Waseda  University.  In  banks  and 
other  fii-ms,   graduates  of  commercial  schools  havQ  been  employed  .to    an 
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increasing  extent  every  year.  'Eormerly  it  was  held  tliat  no  adranced 
education  was  needed  for  a  mercliant !  But  to-day  stern  reality  shows'  that  the 
management  of  any  large-scale  enterprise  must  be  undertaken  only  by  the  highly 
educated.'  Experience  in  Japan  has  shown  that  though  in  the  earlier  years, 
the  talented  youth  of  the  country  sought  places  in  official  circles,  as  commerce 
and  industry  began  to  grow  even  those  who  had  made  a  special  study  of  politics 
and  law,  not  infrequently  chose  to  enter  the  commercial  world ;  and  I  believe 
that  in  view  of  the  industrial  development  which  our  recommendations 
foreshadow,  if  a  College  of  Commerce  is  established  in  every  major  province  of 
India,  a  number  of  our  young  lawyers,  who  find  the  bar  overcrowded,  will  be 
glad  to  take  advantage  of  such  education  and  become  efficient  means  of 
promoting  the  growth  of  industry  and  commerce  in  the  coxmtry. 


Laud  Acquisition  iu  relation  to  Industries. 

Section  39  of  the  Land  Acquisition  Act  lays  down  that  the  provisions  of 
sections  6  to  3*7  (both  inclusive)  shall  not  be  put  in  force  in  order  to  acquire 
land  for  any  company,  unless  with  the  previous  consent  of  the  Local  Govern- 
ment, and  section  40  of  the  Act  says  that — 

"...  such  consent  shall  not  be  given  unless  the  Local  Government  be  satisfied, 
by  an  enquiiy  held  as  hereinafter  provided,  (a)  that  such  acquisition  is  needed  for  the 
construction  of  some  work,  and(6)'that  such  work  is  likely  to  prove  useful  to  the  public.'''' 

There  is  no  appeal  against  an  order  of  the  Local  Government  giving  its 
consent  to  the  acquisition  of  any  land  on  the  ground  that  it  is  likely  to  prove 
useful  to  the  public,  and  complaint  has  been  made  that  the  power  given  by  the 
Act  to  the  Local  Government  has  been  misused.  I  know  of  one  instance  where 
this  power  was  used  two  or  three  years  ago  to  acquire  land  to  enable  the  Young 
Men's  Christian  Association  to  establish  a  club  and  recreation  ground.  The 
protests  of  the  unfortunate  house-owners  who  were  dispossessed  were  unheeded. 
It  cannot  be  disputed  therefore  that  the  section  as  it  stands  has  been  differently 
interpreted.  A  remedy  may  be  provided  against  its  being  further  misinter- 
preted by  having  the  expression  "  is  likely  to  be  useful  to  the  public  "  qualified  by 
an  amending  Act.  But  however  that  may  be,  I  do  not  share  the  doubt  whether 
that  Act  can  be  fairly  used  by  a  Local  Government  on  behalf  of  an  industrial 
company.     I  think  it  cannot  be. 

Nor  can  I  join  my  colleagues  in  making  the  recommendation  that  the  Local 
Government  may  acquire  land  compulsorily  from  private  owners  on  behalf  of  an 
industrial  concern,  even  in  the  circumstances  and  under  the  conditions  specified 
by  them.  The  Indian  Act  is  framed  on  the  analogy  of  the  English  Acts  on  the 
subject  of  the  compulsory  acquisition  of  land  for  public  purposes.  If  the 
expression  "  likely  to  be  useful  to  the  public  "  is  interpreted  in  the  manner  in ' 
which  it  would  be  interpreted  under  the  English  Acts,  there  will  be  little  room 
left, for  doubt  as  to  its  meaning.  Describing  the  scope  of  the  Lands  Clauses 
Acts,  the  Encyclopaedia  of  the  Laws  of  England  (Vol.  8,  pages  3-6)  says  : — 

"  The  provisions  as  to  the  incorporation  of  the  Lands  Glauses  Acts  apply  to  all  Acts 
authorising  the  purchase  of  lands  whether  general  or  local.    Such  Acts  fall  into  three  classes  : — 

1.  Acquisition  of  lands  for  purposes  of  national  defence  or  general  Government. 

•Z.  Acquisition  of  lands  for  public  purposes  of  a  local  or  municipal  character. 

3.  Acquisition  of  lands   by  corporations  or  individuals  for  ■  commercial   purposes  of 
public  utility.^' 
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Dealing  with  3,  i.e.,  Commercial  purposes  of  public  utility,  it  says  :— 
"  Under  this  he^ad.fall  the  bulk  of  the  special,  local,  and  personal  Acts  which  incorporate 
the  Lands  Clauses  Acts,     They  fall  into  the  following  main  classes  :— 
1.  Cemeteries. 
^    3.  Electric  lighting,  effected  by  provisional  orders  confirmed  by  statute. 

3.  Gasworks. 

4.  Harbours. 

5.  Markets  and  Pairs. 

6.  Waterworks. 

7.  Railways  and  light  Railways. 
8."  Tramways. 

In  all  cases,  except  that  of  ordinary  railways,  these  undertakings  can,  under  general  Acts, 
be  entrusted  to  municipal  bodies." 

A  glance  at  the  list  given  above  is  sufficient  to  show  that  every  one  of  the 
commercial  objects  for  which  land  may  be   required  is   an  object  of  public 
utility,    i.e.,  one  to  the  benefit  of  which  every  member  of  the  public  has  an 
equal"  right  with  every  other  member,  by  complying  with  the  rules  which  may 
be  prescribed  therefor.     The  test  of  it  is  clearly  indicated  in  the  last  sentence 
which  says  that  '"in  all  cases,  except  that  of  ordinary  railways,  these  under- 
takings  can,   under  general  Acts,  be  entrusted  to  municipal  bodies."     The 
justification  for   depriving  a  man  of  his  property  against  his    will,  may  be 
found  in  the  fact  that  it  is  being  done  not  for  the  benefit  of  any  individual  or 
group  of  individuals,  but  for  the  benefit  of  the  public  of  which  he  also  is  a 
member,  and  that  he  will  be  entitled  to  share  the  benefit  of  the  undertaking 
as  much  as  any  other  person.     Where  an   undertaking  is  not   "-likely  to  be 
useful  to  the  public,"  in  the  sense  indicated  above,  the  provisions  of  the   Act, 
or  the  power  of  the   Government,  cannot  in  my  opinion  be  rightly  used  to 
compulsorily  acquire  land  for  it.     In  my  opinion,  when  an  industrial  concern, 
the  members  of  which  have  the  right  to  shut  out  every  one  outside  their  body 
from  participation  in  the  benefit  of  their  business,   desires  to  acquire  land,   it 
must  do  so  by  exchange,  negotiation  or  moral  suasion. 

Industrial  Pinauce. 

We  were  asked  to  report  in  what  manner  Government  could  usefully  give 
encouragement    to    industrial    development  by    direct    or  indirect    financial 
assistance  to  industrial .  enterprises.     We  are  all    agreed    that    the    lack  of 
financial  facilities  is  at  present  one  of  the  most  serious  difficulties  in  the  way  of 
the  extension  of  such  industries,  and  that  it  is  necessary  that    much    greater 
banking  "facilities  should  be  provided  than  exist  at  present.    We  have  come  to 
the  unanimous  conclusion  that  along  with  the    other  ..measures  of  assistance 
which  we  have  to  recommend,  the  establishment  of  industrial  banks,   working 
on  approved  lines,  would  be  a  potent  means  of  removing  these  difficulties    and 
of  affording  help  to  industrialists,    and    that    such    difficulties  are  of  sufficient 
national  importance  to  justify  Government  assistance.     The    recent  establish- 
ment of    the  Tata    Industrial    Bank  is  a  matter  of  sincere  satisfaction.     But 
there   is  need  for  more  institutions  of  the  same  class.     And  it  is  because  we 
had   not    sufficient    material    before   us  to  enable  us  to  formulate  a  definite 
scheme   for    industrial    banks,    that    we  have  recommended  that  an  expert 
committee  should  be  appointed  at  the  earliest  possible  date— 

"     ^ .     .      .to  consider  what  additional  banking  facilities  are   necessary  for  the  initial 

and  for  the  current  finance  of  industries ;  what  form  of  Government  assistance  and  control  will 

■^^e  required  to  ensure  their  extension  on   sound   lines  as  vddely  as  possible  throughout  the 

country;   and  whether  they  should  be  of  provincial  or  of  imperial  scope,  or  whether  both  these 

forms  might  not  be  combined  in  a  group  of  institutions  working  together." 
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As  the  adequate  extension  of  industrial  banks  will  be  a  matter  of  time, 
we  have  recommended  a  scheme  to  meet  the  need  experieneed  by  middle-class 
industrialists  for  current  finance.  I  do  not  quite  like  the  scheme,  as  it 
inyolves  too  much  of  spoon-feeding.  But  as  it  is  professedly  a  temporary 
arrangement,  I  raise  no  objection  to  it.  I  only  hope  that  its  acceptance  will 
not  in  any  way  delay  the  adoption  of  a  scheme  of  regular  industrial  banks, 
and  that  it  will  be  unnecessary  to  continue  this  tempoicai'y  scheme  very  long. 

If  industrial  development  is  to  take  place  on  anything  like  the  large  scale 
which  our  Report  contemplates,  nothing  is  more  important  than  that  regular 
banking  facilities  should  be  multiplied  manifold,  and  that  as  early  as  may  be 
practicable.  To  clear  the  ground  for  this  it  is  necessary  to  remove  some 
misconceptions.  Since  the  failures  of  certain  Indian  banks  in  1913  and  1914,  an 
opinion  has  grown  up  in  certain  circles  that  Indians  lack  the  caJpacity  to  manage^ 
joint-stock  banks.  When  those  failures  occurred  certain, foreign  pap ersh^ld these 
Swadeshi  banks  up  to  ridicule.  That  there  were  mistakes  both  of  policy  and  of 
management  in  the  case  of  some  of  these  banks  is  indisputable.  But  these  mistakes 
should  not  be  exaggerated,  and  they  should  not  be  made  the  basis  of  an  in- 
discriminating  condemnation  of  Indian  capacity  for  joint-stock  banking  and  for 
extolling  the  capacity  of  Europeans  for  such-business.  A  certain  number  of 
failures  has  been  a  common  feature  in  the  history  of  joint-stock  banking,  in 
England  and  America  as  well.  Englishmen  regard  the  Bank  of  England,  and 
with  pardonable  pj-ide,  as  the  greatest  financial  institution  in  the  world ;  and  yet 
even  that  institution — ^the  safest  bank  in  the  whole  of  the  United  Kingdom-r^teis 
had  its  share'of  vicissitudes.  "  Erom  1819  to  1870,  the  Bank  of  Engliand  came  to 
the  verge  of  bankruptcy  every  ten  years ",  {Sistory,  of  the  Bcmk  of 
England  by  Dr.  Andreade's,  page  404),  while  the  list  of  banks  that  failed  in 
_  England  is  of  enormous  length.  To  mention  only  a  few,  during  the  years  1791 
to  1818  about  a  thousand  banks  suspended  operations,  in  England.  In  the 
financial  depression  of  1839i  29  banks  went  out  of  existence,  out  of  which  17 
had  never  paid  any  dividend.  In  the  year  1862  the  Limited  Liability  Law  was 
passed,  and  within  the  space  of  three  years  300^  eompaniesi  were  formed  with  a 
nominal  capital  of  504  million  j^ounds,.  of  whiqh  2,70  failed  shortly  afterwards. 
This  was  followed  by  a  financial  crisis  in  which  a  large  number  of  banks  failed, 
and  the  greatest  of  them,  Overend  Grurney,  with  Haibilities  of  £18,727,917 
closed  its  doors  on  the  morning  of  what  is  known  in,  the  history  of  bauking  in 
England,  as  the  Black  Eriday.  Other  banjfcs  failed  aiso.  The  estimated 
liability  of  the  various  failures  amounted  to  50  millions  and  the  losses  were 
also,  very  great.  In  1890  the  great  firm  of  Baring  Brothers,  which  had  helped 
the  Bank  of  England  out  of  its  difficulties  in  1839,  failed.  Have  these  numerous 
failures  led  to  any  general  condemnation  of  Englishmen  as  being  unfit  to  manage 
joint-stock  banks  ?■  Why  then  should  the  failures  of  a  few  banks  started;  by 
Indians  lead  to  any  such  general  inference  being  drawn  against  them  ? 

Lpt  us  now  turn  to  the  history  of  banking  in  Iijdia.  The  first  joi^t-stdpk 
bank  was  started  \tl  1770  by  Messrs.  Ale:s:ander  and  Co.  ft  was  called  the 
Hindustan  Bank.  It  issued,  notes.  These  notes,  though  not  recognised  by  the 
Govei-nment,,  obtained  a  local  circulation  which  occasionally  reached  40  or  50 
lakhs.  They  were  received  for  many  years  at  all  the  public  offices  in  Calcutta* 
scarcely  excepting  the  treasury  itself.  This  bank  failed  in  1832.  In  1806  was 
established  the  Bank  of  Bengal,  but  it  received  its  charter  of  incorporation  in 
1809.  The  East  India  Company  contributed  one-fifth  of  the  capital  aud  appoint- 
ed three  of  the  Directprs,  Since  1809,  and  more  particularly  from  1813, 
when  the  Act  was  parsed  whifil;^  l:e^lo,veid  cert9,in  ^estrictipAS  from  Europeaus 
settling  in  India,  banking  received  a  stimulus  and  several  banks,  were  established. 
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Between  1829  and  1833  most  of  these  agency  houses  failed.  In  1838  a  joint-stock 
bank  named  the  Union  Bank  was  started.  It  Avas  intended  to  afford  in  the  money 
market  that  facility  which  the  Bank  of  Bengal  owing  to  its  charter  could  not 
afford.  The  bank  failed  in  January  1848,  although  long  before  that  it 
was  known  to  be  "in  a  hopelessly  insolvent  state."  "The  dividends 
it  declared  and  of  which  it  made  so  great  a  parade  were  taken  not  from  the 
capital,  for  that '  had  gone  long  before,  but  from  the  deposits  that  people  were 
still  confiding  enough. to  make."  "  The  bank  had  indiscriminately  invested  in 
indigo  and  the  Directors  freely  helped  themselves  to  the  bank  money."  One 
English  firm  were  debtors  to  the  bank  of  24  lakhs  of  rupees,  one-fourth  of  the 
whole  capital  of  the  bank,  and  another  firm  had  taken  cash  credits  to  the  amount 
of  16  lakhs  of  rupees.  There  were  scandals  connected  with  the  failure  of  the 
first  Benares  Bank  in  1849.  The  Bank  of  Bengal  itself  violated  its  charter 
in  the  crisis  of  1829-32.  The  first  Bank  of  Bombay  was  established  in  1840,  the 
Bank  of  Madras  in  1843.  These  banks  were  established  under  conditions 
similar  to  those  of  the  Bank  of  Bengal,  with  the  East  India  Company  as  a  share- 
holder of  one-fifth  of  the  capital.  In  1868  the  Bank  of  Bombay  failed.  A 
Commission  was  appointed  to  enquire  into  the  causes  of  the  failure.  The  Report 
of  the  Commission,  which  was  published  in  1869,  ascribed  the  failure  to  the 
following  causes : — 

"  (a)  The  Charter  Act  '  which  removed  many  restrictions  contained  in  the  former  Act 
and  permitted  the  Bank  to  transact  business  of  an  unsafe  character '; 

"(b)  'The   abuse   of  the  powers ^^   given  by  the   Act    'by   weak     and   unprincipled 

secretaries '; 
"  (c)  The  negligence  and  incapacity  of  the  Directors ; 
"  {d)  The  very  exceptional  nature  of  the  times." 

Sir  C.  Jackson  (President  of  the  Commission)  summed  up  his  views  on  this 
point  in  the  dictum  that : — 

"  The  great  lesson  the  failure  taught  was  that  banks  should  not  lend  money  on  promissory 
notes  in  a  single  name  or  on  joint  promissory  notes,  when,  all  the  parties  were  borrowers  and 
not  any  of  them  sureties  for  others." — [An  -Accoimt  of  the  Presidency/  Banks,  page  31.) 

I  draw  attention  to  this  with  special  reference  to  the  statement  contained 
in  paragraph  284  of  our  Report  that  "  we  have  received  evidence  in  favour  of 
a  relaxation  of  the  restrictions  of  the  Presidency  Banks  Act,  which  prevent  loans 
from  being  for  longer  than  six  months,  and  require  the  security  of  two  names." 

Another  bank  of  the  same  name  with  similar  rights,  but  this  time  without 
the  contribution  of  the  Government'  was  started  in  the  same  year  in  Bombay. 
It  worked  well  till  1874,  in  which  year  appeared  a  famine  in  Bengal.  The 
Government  balance  at  the  Bank  was  one  crore,  and  it  was  intended  that  30 
lakhs  might  be  drawn  to  purchase  rice  from  Burma  for  the  purposes  of  relief  in 
Bengal.  The  Bank  was  unable  to  pay  the  money.  It  did  not  close  its  doors 
only  because  the  money  was  due  to  the  Government.  This  incident  gave  rise  to 
the  Reserve  Treasury  system,  which  dates  from  1876.  In  this  year  was  also 
passed  the  Presidency  Banks  Act  which  imposed  important  limitations  on  the 
Banks. 

Of  the  seven  European  banks  that  existed  in  India  in  1863,  all  but  one 
have  failed.  That  one  is  the  Allahabad  Bank.  About  1875  five  new  banks 
were  established.  Of  these  only  one,  viz.,  th%  Alliance  Bank  of  Simla,  Limited, 
the  Punjab  Banking  Co.  having  been  amalgamated  with  it,  survives. 
Amongst  those  that  failed  was  the  Himalaya  Bank,  Limited,  which  stopped 
payment  in  1891.  Besides  these  joint-stock  banks,  the  big  banking  firm  of 
Sir  George  Arbuthnot  ailed  in  1907=    The  Bank  of  Burma  -^^^s  established  in 
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1904.  It  failed  in  1911.  When  it  failed  it  had  a  working  capital  of  a  crore 
and  19  lakhs.  It  was  found  that  one- third  of  the  working  capital  had  "been 
advanced  to  a  firm  in  which  the  Directors  were  interested.  Last  of  all  came  the 
failure  of  the  Bank  of  Upper  India.  Indians  were  not  responsible  for  the 
management  of  any  of  these  banks.     They  were  all  managed  by  Europeans. 

The  history  of  the  Indian  banks  for  which  Indians  were  responsible  is 
neither  so  long  nor  so  eventful.  It  goes  back  only  to  the  year  1881,  in  which 
year  the  Oudh  Coriimercial  Bank  was  founded.  It  was  followed  by  some  other 
small  banks.  The  Punjab  National  Bank  was  established  in  1894.  Both  these 
Imnks  have  carried  on  their  business  without  interruption.  The  People's  Bank 
of  India  was  founded  in  1901.  When  it  closed  its  doors  in  1913,  it  had  nearly 
a  hundred  branches  in  various  places,  mostly  in  Upper  India.  The  other  ill- 
fated  institution,  the  Amritsar  Bank,  was  started  in  1904.  It  failed  in  1913. 
With  the  year  1905— the  year  of  the  partition  of  Bengal — began  an  era  of  new 
Swadeshi  indigenous  activities  in  India  and  from  1906  there  began  to  be  estab- 
lished banks  large  and  small  all  over  the  country.  These  totalled  476  in  1910. 
The  most  important  of  these  were  the  Bank  of  India  and  the  Indian  Specie 
Bank,  started  in  1906,  the  Bengal  National  Bank  and  the  Indian  Bank  of 
Madras  in  1907,  the  Bombay  Merchant  Bank  and  the  Credit  Bank  of  India  in 
1909,  the  Kathiawar  and  Ahmedabad  Banking  Corporation  in  1910,  and  the 
Central  Bank  of  India  in  1911.  Of  the  eleven  important  banks  started  since 
1901,  six  collapsed  during  1913-14.  But  taking  large  banks  and  small,  in  all 
about  two  dozen  Indian  banks  failed.  Though  the  failvire  of  even  one  banl^ 
is  a  matter  for  regret,  two  dozens  out  of  476  cannot  be  said,  to  be  a  very  large 
number. 

There  is  no  doubt  that  in  some  of  the  banks  that  failed  there  was  a  fraudulent 
manipulation  of  accounts,  and  that  in  others  large  sums  of  money  were  advanced 
to  enterprises  in  which  some  of  the  directors  were  interested.  There  were  also 
mistakes  of  policy,  as  for  instance,  in  the  financing  of  long-term  business  with 
short-term  deposits,  and  the  sinking  of  far  too  great  a  proportion  of  these  funds 
in  a  single  industry.  But  that  the  failures  were  due  more  to  these  causes  than 
to  dishonesty/ and  fraud  is  attested  by  the  fact  that  the  number  of  criminal 
prosecutions  in  connection  with  these  failures  has  been  conspicuously  small. 

Regarding  the  failures  in  the  Punjab,  Pandit  Balak  Ram  Pandya,  Auditor 
of  Accounts,  Lahore,  said  in  his  written  evidence  submitted  to  us  : —  \ 

"  Indeed,  when  we  compare  the  recent  bank  and  industrial  failures  in  the  Punjab  with 
similar  incidents  in  other  countries,  we  are  astonished  at  the  comparatively  small  proportion  of 
cases  in  which  the  failures  in  our  case  were  due  to  dishonesty  or  selfishness.  The  price  we 
have  paid  for  our  inexperience  is  undoubtedly  heavy,  but  it  is  by  no  means  heavier  than  what 
other  countries  have  paid  before  us.  If  we  have  only  learnt  the  lesson  which  the  disasters  of 
the  last  four  years  so  impr^sively  teach,  there  is  surely  no  room  for  despondency." 

In  pursuance  of  a  recommendation  contained  in  the  preliminary  note  on 
the  scope  of  enquiry  by  the  Indian  Industrial  Commission,  a  Committee  was 
appointed  by  the  Punjab  Provincial  Industries  Committee  to  examine  and 
report  upon  the  causes  of  the  recent  failures  in  financial  and  industrial 
enterprises  in  the  Punjab.  Their  report  throws  much  valuable  light  upon  the 
subject.    The  Committee  said :—    . 

"  All  the  evidence  produced  before  us  insisted  on  the  want  of  business  knowledge  and 
experience  in  company  promoters,  managers,  and  staff  as  a  primary  cause  of  failure.  There 
were  few  competent  managers,  whether  of  banks  or  of  industrial  concerns.  Conseq^uently  egre- 
gious blunders  \78re  made,  and  some  of  the  so-called  dishonesty  seems  to  us  very  like  ignorance  • 
much  of  it  was  duo  to  anxiety  to  cloak  losses  " 
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After  describing  the  defects  and  mistakes  of  the  banks,  the  committee 
said : — 

"  Lest,  however,  it  should  be  imagined  that  the  s\,-A.iQoiswacleshi  banking  and  industry  was 
altogether  rotten,  we  must  hasten  to  point  out  two  relieving  features  :  [a]  in  the  first  place  the 
survival  of  the.Punjab  National  Bank  showed  that  a  purely  Indian  directorate  and  stafi 
were  capable  of  steering  a  bank  through  circumstances  as  trying  as  ever  any  financial  institution 
had  to  face  ;  [b)  and  again  the  fact  that  several  banks,  as  the  following  statement  shows,  have 
paid  in  full,  and  others  are  likely  to  pay,  is  evidence  that  by  no  means  all  of  the  banks  were 
inherently  unsound." 

(I  omit  the  statement  because  I  understand  that  much  more  has  been  paid 
up  since  June  1917,  when  the  Committee  made  their  report.) 

The  Committee  summed  up  the  result  of  their  investigation  as  follows  : — 

"  Thus,  speaking  generally,  our  feeling  is  that  the  collapse  can  be  referred  to  two  funda- 
mental causes  : — 

{i)  The  inexperience  and  the  defects  of  the  machinery,  inevitable   to   the   starting   of 

every  new  venture ; 
(m)  The  lack  of  palliation  or   remedial   action   such   as   Government   itself,    or   quasi- 
Government  agencies,  i.e.,  a  State-supported  Provincial  Bank,  might  supply." 

Indians  need  Government  Support  and  Education  in  Banking. 

This  brief  review  would,  I  hope,  make  it  clear  that  there  is  little  ground  for 
any  general  disparagement  of  Indians  in  thn  matter  of  joint-stock  hanking.  It 
shows  that  if  Indians  receive  {a)  the  same  sympathy  and  support  from  the  Govern- 
ment which  Europeans  have  received  through  the  Presidency  Banks,  and  (&)  if 
they  also  receive  the  necessary  measure  of  education  in  modern  banking,  Indians 
will  give  as  good  aii  account  of  themselves  in  this  branch  of  important  national  acti- 
vity as  any  other  people  have  given.  As  regards  the  first,  I  would  strongly  re- 
commend that  the  question  of  a  Central  State  J3ank,  having  branches  in  every 
Province,  should  be  taken  up  at  an  early  date.  The  Presidency  Bahks  have 
rendered  inestimable  service  to  Europeans  in  carrying  on  trade  and  commerce 
with  India.  They  cannot  under  thejr  existing  charter  help  industries.  There 
has  also  been  a  complaint  that  even  in  matters  of  such  loans  as  they  can  ad- 
vance, and  do  advance  to  Europeans,  these  banks  do  not  easily  accommodate 
Indians.  This  complaint  found  strong  expression  at  Lahore.  The  Ofl&cial 
Committee  of  Lahore  to  which  reference  has  been  made  before,  said  in  their 
i-eport :  — 

"  During  the  crisis  there  was  no  co-operation  between  the  Indian  banks  themselves,  or 
between  them  and  the  English  banks,  or  between,  them  and  the  old-fashioned  Indian  banks. 
We  attach  peculiar  significance  to  the  statements  made  by  witnesses  as  to  the  position  of  the 
Bank  of  Bengal.  While  the  fact  that  the  Punjab  National  Bank  has  been  received  on  the 
clearing  list — only,  however,  after  surviving  the  crisis — shows  that  at  present  good  relations  do, 
exist'  and  that  there  is  future  possibility  of  better,  yet  the  absence  of  a  provincial  bank 
probably  meant  the  downfall  of  sound  banks  which  might  have  been  saved.  The  Bank  of 
Bengal  is  too  big,  not  local  in  its  sympathy,  ignorant  of  provincial  conditions,  and  not  suscep- 
tible to  the  influence  of  the  Provincial  Government.  The  Lahore  Branch  was  willing  to  help 
and  made  recommendations  to  Calcutta,  but  these  were  rejected  with  curtness,  and  not  even 
on  the  deposit  of  Government  paper  would  the  Bank  of  Bengal  consent  to  advance  money  to 
the  Punjab  National  Bank." 

When  the  Government  withdrew  the  right  of  issuing  notes  from  the 
Presidency  Banks  in  1860,  they  agreed  to  help  them  by  allowing  the  use  of 
public  balances.  In  a  Finance  Department  memorandum  of  20th  December 
1860  to  the  Bank  of  Bengal  (quoted  by  Mr.  Brunyate  at  page  81  of  his  "  Account 
of  the  Presidency  Banks  ")  the  extent  to  which  the  Government  admitted  the 
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obligation  to  compensate  the  Banks  for  the  withdrawal  of  the  right  of  issue 
was  indicated  as  below : — 

"The  Bank  (of  Bengal)  cannot  be  admitted  to  have  any  claim  as  of  right  to  compensa- 
tion, but  they  are  certainly  in  a  position  deserving  of  much  consideration  and  one  in  which  they 
may  equitably  look  for  all  reasonable  support  on  the  part  of  Government/' 

Government  agreed  to  compensate  them  by  giving  them  their  cash  balances 
without  interest,  to  the  extent  of  70  lakhs  to  the  Bank  of  Bengal  and 
50  lakhs  to  the  Banks  of  Bombay  and  Madras.  In  practice  the  Banks 
have  been  allowed 'to  enjoy  the  use  of  much  larger  balances  during  the  decades 
that  have  since  passed.  But  as  Mr.  Brunyate  points  out  in  his  book  at 
page  99 : — 

"  Long  before  1876  the  Secretary  of  State  had  come  to  the  conclusion  that  the  Banks  had 
been  sufficiently  compensated  for  the  loss  of  their  note  issue.'' 

It  is  high  time  therefore  that  the  Government  should  cease  to  place  public 
balances  with  the  Presidency  Banks  and  that  these  balances  should  be  kept  in  a 
State  Bank,  the  benefits  of  which  would  be  available  to  a  larger  public. 

The  proposal  for  a  single  "Bank  of  India"  to  take  the  place  filled  by  the 
three  Presidency  Banks  was  before  the  Government  between  1860  and  1876. 
But  no  decision  was  arrived  at  on  the  subject.  The  question  was  taken  up  by 
the  Boyal  Commission  on  Indian  Pinance  and  Currency.  They  expressed  no 
final  opinion  upon  it,  but  recommended  that  it  should  be  taken  up  at  an  early 
date.     They  said  in  paragraph -222  of  their  Beport : — 

"  We  regard  the  question,  whatever  decision  may  ultimately  be  arrived  at  upon  it,  as  one 
of  great  impoi-tance  to  India,  which  desei-ves  the  careful  and  early  consideration  of  the  Secre- 
tary of  State  and  t)ie  Government  of  India.  We  think,  therefore,  that  they  would  do  well  to 
hold  an  inquiry  into  it  without  delay,  and  to  appoint  for  this  purpose  a  small  expert  body, 
representative  both  of  official  and  non-official  experience,  with  directions  to  study  the  whole 
question  in  India  in  consultation  with  the  persons  and  bodies  primarily  interested,  such  as  the 
Presidency  Banks,  and  either  to  pronounce  definitely  against  the  desirability  of  the  establish- 
ment of  a  State  or  Central  Bant  in  India  at  the  present  time  or  to  submit  to  the  authorities  a 
concrete  scheme  for  the  establishment  of  such  a  bank,  fully  worked  out  in  all  its  details  and 
capable  of  immediate  application." 

This  recommendation  was  made  in  1914.  The  consideration  of  it  was  post- 
poned because  of  the  war.  I  can  only  express  the  earnest  hope  that  it  will  be 
taken  up  as  early  as  may  be  practicable.  The  interest  of  the  country  demands 
the  early  creation  of  an  institution  which  will  at  once  be  the  central  reservoir  to 
which  all  public  balances  should  belong  and  the  central  fountain  which  will  feed 
all  fruitful  national  activities  throughout  the  country. 

Not  the  least  important  advantage  of  the  establishment  of  a  State  bank  will 
be  that  adequate  facilities  will  be  provided  for  training  Indians  in  banking  work. 
The  need  for  such  training  is  obvious.  In  paragraph  282  of  the  Report  my 
colleagues  say : — 

"  But  there  is  in  India  at  present  a  lack  of  trained  bank  employes,  owing  to  the  absence 
in  the  past  of  facilities  for  commercial  education  and  of  any  regular  system  of  training  Indians 
in  banking  work,  while  the  country  folk  do  fiot  yet  realise  the  advantages  to  themselves  of 
organised  banking.  For  these  reasons,  the  extension  of  banking  in  the  mof  ussil  has  been  slow. 
Where,  as  in  the  case  of  the  Punjab,  too  rapid  progress  was  made,  it  was  attended  with  grave 
risks  and  followed  by  disaster.  There  was  mismanagement  at  the  headquarters  of  the  banks, 
and  many  of  the  branches  did  little  but  receive  deposits." 

The  opinion  of  the  Lahore  Committee,  which  I  have  quoted  above,  also 
emphasised  the  need  of  promoting  a  knowledge  of  banking  business.  Here 
again  I  would  draw  attention  to  the   marvellous  development  of  banking  in 


Japan.  At  the  time  of  the  Restoration  in  1868  "  ignorance  concerning  the 
methods  of  foreign  finance,  or  of  banking,  or  of  joint-stock  companies  was 
universal,  although  Japan  was  not  entirely  without  some  financial  machinery.' 
"  National  Finance  and  economy  were  both  in  a  perilous  condition."  "  The 
Japanese  had  not  been  accustomed  either  to  the  combination  of  capital  or  the 
formation  of  corporations.  They  had  undertaken  every  enterprise  individually, 
and  the  financial  businesses  which  then  existed  were  not  in  a  prosperous 
condition."  "  As  early  as  1870,  Mr.  Hirobumi  Ito  (afterwards  Prince  Ito),  of 
the  Finance  Department,  memorialized  the  Government  that  the  proper 
management  of  finance  and  economy  was  the  foundation  upon  which  the  State 
affairs  must  be  conducted,  and  that  unless  sound  institutions  were  established 
for  this  purpose  no  good  administrative  results  could  be  attained."  At  his 
suggestion  he  was  sent  in  the  same  year  to  America  to  study  financial  institutions 
and  their  working.  And  as  the  result  of  his  observations  he  submitted  to  the 
Government  the  following  three  propositions  : — 

'^Pirstj  the  standard  of  currency  should  be  gold;  secondly,  bonds' should  be  issued  for  the 
conversion  of  the  notes ;  thirdly,  companies  should  be  established  for  the  purpose  of  issuing 
paper  money." 

After  much  discussion  of  these  and  certain  alternative  proposals,  regulations 
were  drafted  in  1871  and  promulgated  with  the  sanction  of  the  sovereign  for 
organising  National  Banks.  The  first  National  Bank  was  established  at  Tokyo 
in  1873,  and  began  business  in  less  than  ten  months.  It  is  not  necessary  for 
me  to  trace  the  history  of  banking  in  Japan  further  than  to  say  that  there  are 
now  five  kinds  of  banks  in  Japan,  viewed  in  relation  to  the  line  of  business 
respectively  followed,  viz.,  {a)  Home  trade,  {h)  Foreign  commerce,  (c)  Industry, 
{d)  Agriculture  and  (e)  Colonisation ;  and  that  in  1913  the  total  number  of  these 
banks  was  2,152,  of  which  2,100  represented  ordinary  and  savings  banks  at  the 
end  of  the  first  half-year,  and  52  the  number  of  special  banks  at  the  end  of 
the  year.  The  paid-up  capital  of  these  banks  amounted  in  1913  to  436,188,271 
yen,  the  reserve  fund  to  139,109,917  yen,  the  total  deposits  to  10,811,884,300 
yen. 

In  "Fifty  Years  of  New  Japan "  (by  Count  Okuma,  Volume  I,  page  532) 
Baron  Shibusawa,  the  "  President  of  the  First  National  Bank,  concludes  his 
chapter  on  the  development  of  banking  in  Japan  as  follows  : — 

"^  Before  concluding  this  essay  J;he  writer  cannot  refrain  from  expressing  his  profound 
satisfaction  at  the  fact  that  the  small  spring  of  banking  business,  which  had  been  so  insigni- 
ficant at  the  time  of  the  Restoration,  has,  by  a  gradual  process  of  accretion,  become  a  broad, 
navigable  river,  as  it  is  now,  and  his  conviction  that  this  is  the  result  of  having  followed  the 
example  of  European  and  American  nations,  to  which  the  Japanese  are  much  indebted. 
Again  the  Japanese  are  very  grateful  for  the  valuable  services  of  Mr.  Alexander  Allan 
Shand,  now  a  Director  of  the  Paris  Bank,  London,  who  came  to  Japan  at  the  invitation  of  the 
Issue  Department  in  1873,  acted  as  Adviser  in  banking  to  that  Department,  wrote  valuable 
books  on  banking,  instructed  young  Japanese  in  that  line  and  thus  paved  the  way  for  the 
development  of  banking  business  in  the  country." 

India  was  far  ahead  of  Japan  in  1872.  She  stands  far  behind  Japan  to- 
day. No  doubt  banking  in  India  to-day  is  far  in  advance  of  what  it  was  in 
Japan  in  1872.  But  if  it  is  to  develope  as  it  should,  I  would  recommend  that  the 
Government  of  India  should  do  even  now  what  the  Government  of  Japan  did 
long  ago,  viz.,  take  definite  steps  to  impart  the  best  instruction  to  young 
Indians  in  banking  through  the  best  teachers  it  can  appoint.  Even  if  a  State 
Bank  should  be  slow  in  coming,  the  Presidency  Banks  and  other  banks  which 
receive  help  from  Government,  should  be  asked  to  take  in  a  few  Indians — ■ 
preferably  graduates  of  a  College  of  Commerce  —as  apprentices  for  higher 
training  in  banking. 
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Provincial  Departments  of  Industries- 

I  agree  with  my  colleagues  in  recommending  the  creation  or  development 
of  provincial  Departments  of  Industries,  subject  to  the  reservations  noted 
below : — 

(1)  Report,  paragraph  306  (c). — I.  think  that  the  control  of  technical  and 
industrial  education  should  not  be  placed  under  this  department  but  either  under 
the  Department  of  Education  or  under  a  committee  jointly  appointed  by  the 
Departments  of  Education  and  Industries.  In  my  opinion  this  arrangement 
will  secure  that  both  the  theoretical  and  practical  sides  of  technical  and 
industrial  education  will  receive  sufficient  attention. 

The  proposed  multifarious  other  duties  of  the  Director  of  Industries  will 
leave  him  little  time  to  direct  the  work  of  education.  It  is  contemplated  (para- 
graph 331  of  the  E-eport)  that  the  Deputy  Director  should  inspect  institutions 
for  technical  education.  It  will  not  make  for  efficiency  if  the  Director  is  made 
responsible  for  duties  which  he  will  evidently  not  be  able  to  perform. 

2.  Report,  paragraph  307. — I  think  that  agricultural  engineering  should  be 
under  the  control  of  the  Director  of  Agriculture.  Agricultural  engineering 
will  not  be  confined  to  "  putting  in  power  plant  for  agricultural  work."  It 
will  include  questions  relating  to  drainage  and  irrigation  also.  These  questions 
are  of  far  greater  importance  than  the  mechanical  putting  in  of  power  plantj 
Avhich  can  be  carried  out  by  the  engineering  staff  with  no  less  efficiency  if  the 
staff  be  under  the  control  of  the  Director  of  Agriculture  than  if  it  be  under  that 
of  the  Director  of  Industries. 

3.  Report,  paragraph  312. — I  do  not  think  that  the  Director  of  Industries 
should  be  the  Secretary  to  Govei;nment  for  commercial  and  industrial  subjects. 
If  he  is,  the  object  of  referring  his  proposals  to  the  scrutiny  of  the  Member  in 
charge  of  the  department,  will,  I  fear,  be  largely  defeated  in  practice.  Consider- 
ing that  the  Director  will  deal  with  large  interests,  it  is  desirable  that  that 
scrutiny  should  be  real. 

4.  Report,  paragraph  313. — The  salaries  which  have  been  proposed  for  the 
Director  and  the  Deputy  Director  have  evidently  been  proposed  from  the  point 
of  view  that  these  officers  will  be  Europeans.  In  my  opinion  the  salaries 
should  be  fixed  from  the  point  of  view  that  they  will  be  Indians,  and  it  should 
be  provided  that  if  a  European  is  imported  from  abroad,  an  extra  allowance  of 
25  per  cent,  above  the  salary  shall  be  given  him.  I  Would  suggest  that  the 
salary  of  the"  Director  should  be  Es.  1,000  rising  to  Es.  2,000.  ^ 

4.  Report,  paragraph  3i4.— The  salary  of  the  Deputy  Director  should 
range  from  Es.  500  to  Es.  1,000. 

5.  Report,  paragraph  317. — The  salary  of  Circle  Officers  should  range 
between  Es.  200  and  Es.  500. 

6.  The  strength  of  the  staff  should  be  determined  after  the  Director  and 
Board  of  Industries  have  been  appointed  and  have  submitted,  a  definite 
programme  of  work. 


Imperial  Department  of  Industries. 

Ueport,  paragraph  321. — I  agree  with  my  colleagues  in  recommending  that 
Industry  should  have  separate  representation  in  the  Executive  Council  of  the 
Government  of  India. 
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Paragraph  322. — But  I  venture  to  doubt  the  necessity  or  desirability  of  the 
proposed  Indian  Industries  Board.  My  colleagues  have  described  the  duties  for 
the  performance  of  which  the  Board  is,  in  their  opinion,  needed.     They  say  : — 

(1)  "  The  Imperial  Department  of  Industries  would  control  the  administra- 
tion of  the  various  Acts  with  which  ii  is  concerned." — The  Member  for  Industry, 
with  his  Secretariat,  will  certainly  not  require  a  Board  to  help  him  to  do  this. 

(2)  "And  {it)  would  be  responsible  for  the  general  direction  of  the 
accepted  industrial  policy  of  the  country,  including  technical  and  industrial 
education." — Even  without  any  reference  to  the  expected  devolution  of  power  to 
Provincial  Governments,  the  Member  for  Industry  will  not  require  the  assist- 
ance of  a  member  of  the  Board  to  perform  this  duty  either.  The  Member  for 
Education  performs  a  similar  duty  in  regard  to  education.  In  paragraph  352 
of  the  Heport  my  colleagues  state  what  they  expect  to  be  done  under  this  head. 
They  say  :— 

"  Under  heads  9  and  10  (Encouragement  of  industries,  advice  to  Local  Governments,  and 
industrial  and  technical  education) ,  the  only  expenditure  incurred  by  the  imperial  department 
would  be  in  respect  of  the  staff  of  visiting  experts,  who  would  work  directly  under  the 
appropriate  member  of  the  Industries  Board.'  The  allotment  of  work  among  these  should  be 
effected  by  one  of  them,  who  might  be  styled  Senior  Visitor.  The  inspectors  would  be  mainly 
concerned  with  industrial  schools ;  the  inspection  on  behalf  of  the  imperial  department  of 
the  higher  institutions  would  be  largely  performed  by  members  of  the  Industries  Board  and 
other  high  technical  officers,^^ 

I  think  the  proposal  to  appoint  these  "  imperial  visiting  experts  "  entirely 
lacks  justification.  They  will  be  like  the  fifth  wheel  of  a  coach.  But  however 
that  may  be,  all  that  members  of  the  Industries  Board  are  expected  to  do  in 
this  direction  is  to  inspect  "  the  higher  institutions."  These  institutions  will  be 
under  provincial  Governments.  They  are  not  likely  to  suffer  for  want  of  such 
"  superior "  inspection,  and  the  Member  for  Industry  may  be  expected 
occasionally  to  honour  them  by  a  visit  when  he  is  out  on  tour. 

.  (3)  "  The  remaining  duties  of  the  department  would  consist  of  the 
initiation*  and  running  of  any  imperial  pioneer  and  research  factories  that  may 
be  needed."  —In  paragraph  356  my  colleagues  say  : — 

"As  instances  of  experimental  factories  which  could  be  more  appropriately  started  by 
imperial  agency  may  be  cited  («)  glass  works,  on  account  of  the  range  of  experts  needed, 
{h)  wood  distillation,  which  would  yield  results  of  very  general  application,  and  should  be 
applied  to  a  number  of  different  species  of  trees.  It  would  be  for  the  Industries  Board  to 
decide  on  the  best  site  for  the  factory  in  each  case,  and  to  determine  the  exact  object  of  the 
experiment  which  should  be  placed  in  charge  of  a  suitable  specialist." 

I  do  not  see  any  reason' why  both  these  suggested  factories  should  not  be 
started  as  provincial  undertakings  in  any  province  where  conditions  may  be 
considered  to  be  suitable  for  them.  But  assuming  that  they  may  be  started  as 
imperial  factories,  surely  the  Member  for  Industry,  acting  on  expert  opinion 
and  advice,  may  be  trusted  to  sanction  such  an  experiment  without  the  assist- 
ance of  the  proposed  Board. 

(4)  "  The  management  of  full-scale  Government  factories." — Presumably 
each  such  factory  will  have  its  manager  or  superintendent.  When  many  such 
have  been  started,  the  need  for  appointing  a"  general  superintendent  of  such 
factories  may  be  considered.  But  a  highly-paid  ofiicer  like  a  member  of  the 
proposed  Board  should  not  be  required  in  connection  with  this  work. 

(5)  "  The  framing  of  schemes  for  assisting  private  enterprise  of  a  class  for 
which  an  imperial  agency  would  be  required."— The  Member  for  Industry 
should  be  trusted  to  do  this,  when  it  becomes  necessary  to  do  it.  It  should  be 
Ipft  generally  to  the  provincial   Governments  to    assist    private  enterprise 
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wherever  it  may  be  held  to  be  desirable.  The  policy  should,  in  my  opinion,  be 
to  avoid  creating  a  class  of  enterprise  for  which  an  imperial  agency  would  be 
required. 

(6)  "  The  supply  of  stores." — Por  this  a  very  large — perhaps  unduly  large 
— staff  consisting  of  a  Controller  General,  four  Deputy  Controllers,  seven 
Assistant  Controllers,  six  Inspectors,  20  Assistant  Inspectors,  and'  a  Supervisor 
of  Stores  Contracts  is  proposed.  It  does  not  seem  that  any  room  is  left  for  work 
for  any  member  of  the  Industries  Board  here. 

(7)  "  The  collection  and  dissemination  of  commercial  a/nd  industrial 
information"— ^or  this  also  there  is  a  separate  highly-paid  Director,  and  it  is 
proposed  to  give  him  two  highly-paid  Deputies  for  Calcutta  and  Bombay, 

(8)  "And  the  direction  of  such  scientific  and  technical  services  and  depart' 
ments  as  come  under  its  control." — Every  imperial  service  and  department 
which  may  be  constituted  will  have  its  appropriate  head.  With  such  head  it 
should  require  little  direction  from  outside.  Such  direction  and  general  control 
as  may  be  desirable  can  be  exercised  by  the  Member  for  Industry. 

For  all  these  reasons  I  think  thd  creation  of  an  imperial  eneecutive' BoBirQ 
of  Industries  is  not  necessary.  In  my  opinion  an  advisory  Board  should  be 
constituted  here  also,  as  it  will  be  in  the  provinces.  It  may  consist  of  members 
largely  elected  by  the  Legislative  Council  and  partly  nominated  by  the  Govern- 
ment. This  will  mean  a  saving  of  over  2  lakhs  a  year  in  salaries  alone.  But 
not  the  least  important  advantage  of  dropping  the  proposed  Board  would  be  that 
the  Member  for  Industry  would  not  be  left  without  the  charge  of  any  specific 
branch  of  work,  as  he  would  be  under  the  proposal  of  my  colleagues  (paragraph 
323).  The  diflGculty  that  my  colleagues  haye  felt  in  recommending  where  to 
locate  the  Board  of  Industries  (paragraph  328)  strengthens  the  doubt  about  its 
neciessity.  They  say : — "  We  feel  compelled  to  recomrnend  that  the  head- 
quarters of  the  Board  should  be  with  the  Government  of  India."  They  "fully 
realise  from  the  unsatisfactory  experience  of  the  past,  the  imperative  necessity 
of  keeping  the  activities  of  the  Board  in  close  touch  with  the  industijial  life  of 
the  country."  But  thfey  think  "  that  this  need  will  be  largely  met  by  the  fact 
that  the  -officers  controlling  the  various  departments  under  it  would  be  working 
'in  large  industrial  centres,  while  the  members  themselves  would  also  have  had 
,considerable  industrial  experience  and  would  tour  regularly."  They  have  also 
found  it  "  difficult  to  select  an  industrial  centre  as  the  headquarters  of  the  Board, 
without  introducing  a  bias  that  might  react  imfavourably  on  other  centres." 
My  colleagues  have,  therefore,  reconciled  themselves  to  the  idea  that  the  Indian 
Industries  Board  should  be  moving  up  to  Simla  and  down  to  Delhi  every 
year  with  the  Government  of  India.  But  this  does  not  seem  to  me  to  be  a 
business-like  arrangement. 


Direction  of  Chemical  Research. 

I  am  doubtful  as  to  whether  the  general  direction  of  chemical  research 
should  be  left  to  the  Imperial  Department  of  Industries.  (Eeport,  paragraph 
324.)  In  my  opinion  it  should  be  vested  in  the  Faculty  of  Chemistry  of  the 
Chemistry  Department  of  the  Imperial  Polytechnic  Institute,  which  I  have 
recommended.  It  seems  to  me  anomalous  and  unscientific  to  entrust  the 
direction  of  scientific  research  to  an  executive  Government  machinery  like  the 
proposed  imperial  Department  of  Industries,  I  fear  that  th6  "  distinguished 
chemist,"  who  may  be  attached  to  the  department,  will  develope  in  him  more 
and  more  of  an  executive  head  and  lose  more  and  more   of  the  scholar.    At 
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present  a  chemist  who  has  completed  an  investigation  is  himself  responsible  for 
it  and  free  to  publish  it.  In  the  scheme  proposed  this  freedom  will  be  taken 
away  from  him.  The  judgment  of  the  Chief  Chemist  will  decide  whether  the 
result  of  any  particular  research  work  may  or  may  not  be  published. 

This  is  the  age  of  specialisation.  In  order  to  achieye  the  highest  distinction 
as  a  scientist,  a  man  must  specialise  in  some  particular  branch  of  science.  It 
will  be  difficult,  if  not  impossible,  to  find  a  chemist,  who  will  be  equally  strong 
in  more  than  one  branch  of  chemistry.  Generally  speaking,  the  Chief  Chemist 
will  not  therefore  be  competent  to,  pass  final  judgment  upon  research  relating 
to  any  branch  other  than  his  own.  Dr.  !Bose  must  be  the  judge  of  Dr.  Bose. 
It  would  be  impossible  for  a  man  like  him  to  work,  when  an  official,  however 
eminent  a  scientist  he  may  be  in  his  own  particular  subject,  will  have  the 
power  to  reject  or  accept  his  work. 

In  the  note  submitted  to  us  by  Mr.  Puran  Singh,  of  the  Dehra  Dun  Forest 
Research  Institute,  he  has  put  forward  a  strong  argument  against  research 
under  the  control  of  an  administrative,  officer.  The  considerations  urged  by 
him  merit  attention.    He  says : — 

"(1)  Scientific  and  indnstrial  research  wten  carried  on  by  Government  departments' 
.  does  not  become  as  popular  as  it  woxild  be  if  it  were  associated  with  the  Universities. 

"  (3)  The  work  of  the  University  professor,' '  unHke  that  of  the  Government  oiBcial,  is 
open  to  public  criticism  and  valuation  not  only  at  the  hands  of  laymen  but  before  the  other 
Universities  of  the  world.  This  accounts  for  the  high  standard  of  University  work,  a  standard 
which  it  is  the  pride  of  the  professor  to  maintain,  not  only  for  the  sake  of  his  own  good  name, 
but  for  the  reputation  of  the  University  to  which  he  belongs.  A  Government  official,  on  the 
other  hand,  has  to  keep  a  limited  circle  satisfied  with  his  work,  and  his  reputation  when  once 
made  in  that  circle,  runs  little  risk  of  being  marred,  as  he  is  safe  under  the  protection  of  his 
ofiicjal  seat.  ^ 

''(3)  Up  to  this  time   in  no   country   which  encourages   scientific  research  has  it   been 

/  possible  for  any  one  to  aspire  to  the  dignity  of  a  professor  of  a   University  without  having 

first  risen  through  the  ranks  of  student  and  assistant.     On  the  other  hand,  in  this   country  we 

see  young  men  fresh  from  Universities  appointed  direct  to  responsible  positions  of  research  and 

educational  work,  and  the  stimulus  for  ever-increasing  effort  is  in  most  cases  lafiking. 

"  (4)  Research  work  by  the  agency  of  a  Government  department  as  such  does  not  carry 
sufficient  weight  with  the  scientific  bodies  of  the  world. 

"  (5)  The  research  officer  should  be  in  the  nature  of  a  democratic  public  man  rather  than 
a  Government  official,  who  is  bound  to  become  by  the  very  nature  of  his  environment  some- 
what of  an  autocrat. 

"  (6)  Many  public  research  institutes  that  have  recently  sprung  up  in  this  country  indi- 
cate a  desire  on  the  part  of  the  people  to  be  rid  of  official  control  in  order  to  caiTy  on  research 
as  independently  as  is  at  present  done  in  the  Universities  of  other  countries.  Though  the 
desire  is  thus  indicated,  yet  all  work  in  this  direction  is  waste  of  energy  if  there  exists  no  clearly 
defined  and  harmonious  co-operation  between  Government  and  these  private  institutes.  Such 
institutes  are  bound  to  starve  finally  through  the  lack  of  the  University  atmosphere,  and  the 
authority  and  resources,  as  distinct  from  control,  of  the  Government  at  their  back.  The 
Universities  of  Tokyo  and  Kyoto  have  both  the  Government  and,  through  the  Government, 
the  people  at  their  back. 

"  (7)  Education  when  given  in  colleges  run  by  a  Government  department  such  as  those 
of  Agriculture  and  Forests,  as  distinguished  from  colleges  affiliated  to  Universities,  does  not 
tend  to  efficiency.  The  teacher  therein  is  neither  properly  responsible  to  the  students  and  the 
public  nor  to  the  Government.  This  is  because  the  Government  has  no  means  of  judging 
the  ability  of  the  professor  as  such.  The  fact  that  no  Government  selection  till  now  has 
proved  a  failure  in  research  or  in  imparting  scientific  education  is  due  to  Government  having 
unwittingly  lent  to  them  an  authority  and  position  which  causes  men  of  average  attainments 
to  appear  as  geniuses. 

"  (8)  And  lastly,  it  is  a  fact  that  no  country  in  the  world  has  followed  the  procedure 
adopted,  in  this  country  for  organising  scientific  and  industrial  research.  This  point  is  well 
illustrated  in  a  recent  number  of  "  Nature  "  by  Mr.  Hugh  Robert  Mill,  in  reviewing  "  a  note 
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on  an  enquiry  by  the  Government  of  India  into  the  relations  between  forests  and  atmospheric 
and  soil  moisture."  He  says  : — '  To  our  mind  the  method  adopted  could  produce  no  better 
result  than  it'appears  to  have  done.  In  a  scientific  problem  such  as  was  set  forth,  the  only 
function  of  the  State  seems  to  us  to  be  to  decide  that  such  an  enquiry  shall  be  carried  out 
at  the  public  expense  and  that  every  facility  for  obtaining  data  shall  be  given  by  all  the 
departments  and  all  the  Government  concerns,  local  and  central.  It  should  then  be  handed 
over  to  a  competent  man  of  science,  set  free  from  all  other  duties  and  supplied  with 
necessaiy  assistants.  His  report,  when  complete,  will  be  authoritative  and  epoch-making,  if 
not  final,  aiid  incidentally  his  own  reputation  would  be  made  or  marred  by  his  handling 
of  the  facts.  The  total  expense  would  probably  be  no  greater  and  the  labour  of  many  public 
senrants  would  not  be  diverted  from  the  work  for  which  they  were  trained.'' 

"  This  comment  emphasises  exactly  the  point  I  am  attempting  to  bring .  to  your  notice, 
?■?>.,  that  scientific  research  must  be  independent  and  in  the  hands  of  the  best  possible  men." 

I  would  therefore  recommend  that  the  control  of  research  should  be  left 
not  to  the  Imperial  Department  of  Industries  but  to  the  Imperial  Polytechnic 
Institute,  if  it  is  established,  or  to  a  Science  Council  elected  by  scientists  work- 
ing in  the  various  Uniyersities,  Colleges  and  other  scientific  institutions  in  the 
country.  The  Departments  of  Industries,  both  provincial  and  imperial,  should 
communicate  their  suggestions  for  research  to  the  Institvite  or  Council,  and 
encourage  the  application  of  the  results  of  researches  made  to  industries,  so  far 
as  they  can.  v 

The  Organisation  of  Scientific  and  Technical  Services-    The  Indian 
Chemical  Service.    The  Imperial  Industrial  Service. 

In  proceeding  to  discuss  the  important  proposals  of  my  colleagues  in  rela- 
tion to  the  subjects  noted  above,  I  think  it  necessary  to  recall  that  the  Com- 
nyssion  was  appointed  "  to  examine  and  report  upon  the  possibilities  of  further 
industrial  development  in  India  and  to  submit  its  recommendations  with  special 
reference  to  the  following  questions  : — 

(a)  whether  new  openings  for  the  profitable  employment  of  Indian   capital   in   commerce 
and^industry  can  be  indicated  j 

(Ir)  whether,  and,  if  so,  in  what  manner,  Government  can  usefully  give  direct  encourage- 
ment to  industrial  development— 

(«)  by  rendering  technical  advice  more  freely  available ; 
(m)  loj  the  demonstration  of  the  practical  possibility  on  a  commercial   scale 
of  .particular  industries ; 

(iii)  by  affording,  directly  or  indirectly,    financial   assistance   to   industrial 

enterprises;  or 
(iv)  by  any  other  means  which   ai-e  not  incompatible   with  the  existing 

fiscal  policy  of  the  Government  of  India." 

In  concluding  the  resolution  appointing  us,  the  Government  of  India 
expressed  the  hope  that  the  Commission  would  "  find  it  possible  to  place  their 
report  in  the  hands  of  the  Government  of  India  within  12  months  from  the 
date  of  its  assembling  in  India."  This  as  well  as  the  terms  of  our  reference 
would  show  that  we  are  expected  to  make  recommendations  as  to  openings  for 
the  profitable  employment  of  Indian  capital  in  commerce  and  industry,  which 
could  be  carried  out  at  an  early  date. 

Chapter  III  of  our  Eeport  which  gives  a  summary  of  the  industrial  deficien- 
cies of  India,  shows  how  various  and  how  great  are  the  openings  in  which  Indian 
capital  can  be  employed.     We  say  there : — 

"  The  list  of  industries  which,  though  their  products  are  essential  alike^in  peace  and  war, 
.are  lacking  in  this  country,  is  lengthy  and  ominous. '  Until  they  are  brought  into  existence  on 
^n  adequate  scale,  Indian  capitalists  will,  in  times,  of  peace,  be  deprived  of  a  number  of  pro(it:e 
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able  eiite)  prises  ;  whilst  in  the  event  of  a  war  which  renders  sea  transport  impossible,  Indians 
all-important  industries  will  be  exposed  to  the  risk  of  stoppage,  her  consumers  to  great  hard- 
ship, and  her  armed  forces  to  the  greatest  possible  danger." 

But  as  my  colleagues  say  at  page  4  of  our  Eeport— 

"  •  •  •  although  much  information  of  technical  and  industrial  value  will  be  found 
in  the  evidence  of  some  of  the  expert  witnesses  ...  we  have  concentrated  pur 
attention  on  the  machinery  which  we  propose  should  be  set  up  to  effect  industrial  development 
generally  rather  than  on  the  particular  industries  to  be  improved.  This  machinery  will,  we 
believe,  do  what  is  needed  for  all  industries  and  it  would  be  useless  for  us  to  attempt  to  frame 
detailed  recommendations  for  which  technical  enquiries  by  experts  are  required." 

With  due  deference  to  my  colleagues,  I  think  that  we  have  concentrated 
too  much  attention  on  the  machinery  which  has  been  proposed  and  yet,  I  fear 
that,  excepting  the  provincial  and  imperial  Departments  of  Industries,  the 
machinery  proposed  will  not  promote  industrial  development  as  rapidly  as  the 
circumstances  of  the.  situation  require.  The  scientific  and  technical  services 
which  they  recommend  will,  on  their  own  showing,  take  some  time  to  organise, 
the  industrial  researches  which  they  wish  to  promote,  will  take  some  time  to 
bear  fruit.  In  my  opinion  the  immediate  requirements  of  „the  country  in  the 
matter  of  industrial  development,  require  the  adoption  of  measures  which  will 
bear  fruit  more  speedily. 

There  are  two  classes  of  industrial  enterprises  which  can  be  taken  up  in 
this  dountry.  The  first  class,  and  this  is  by  far  the  larger  class,  consists  of 
those  which  can  be  started  by  the  importation  of  machinery  and  experts  as  first 
-managers.  In  this  class  of  work  we  have  to  imitate  and  not  to  initiate.  As 
soon  as  the  provincial  Departments  of  Industries,  with  their  Advisory  Boards, 
have  been  constituted  in  the  provinces,  they  should  decide,  with  sitch  expert 
advice  as  may  be  necessary,  what  industries  of  this  class  can  be  started  within 
the  province,  and  should  invite  and  encourage  Indian  capitalists  by  information 
and  technical  assistance  to  organise  them.  It  was  the  adoption  of  such  a  coui'se 
that  enabled  Germany  and  Japan  to  achieve  rapid  industrial  development.  Sir 
Frederick  Nicholson  urged  the  adoption  of  this  course  on  us  in  the  following 
passage  in  his  note  : — 

"On  the  whole,  then,  I  consider  that  the  best  way  both  for  starting  selected  industries  in 
India  and  for  training  the  future  managers  is,  after  the  fashion  of  Germany  and  Japan  and 
other  countries,  for  the  promoters,  whether  Government  or  private,  to  draw  liberally  on  Great 
Britain,  etc.,  for  real. experts  as  first  managers  of  any  projected  industries  ;  then  to  select 
young  men,  preferably  men  already  trained  in  technological  institutions,  and  to  put  them 
through  close  disciplined,  industrial  and  business  training  under  these  experts  till  they  are 
fitted  either  to  start  on  their  own  account  or  as  reliable  business  managers  to  capitalists." — 
(Minutes  of  Evidence,  Vol.  Ill,  pages  396-397.) 

Mr.  Charles  Tower  also  says  : — 

"  In  the  manufacture  of  steel  ware  and  of  machinery,  Germany  is  usually  credited,  not' 
without  justice,  with  being  rather  an  imitator  than  an  initiator.  Her  great  success  in  this 
line  has  been  achieved  by  the  rapidity  with  which  Germany  had  adopted  the  improvements 
invented  elsewhere."     [Ger man ij  of  To-day,   Home   University  Library,  page  173  ) 

This  is  also  the  course  which  was  adopted  by  America.  Up  to  I860 
America  had  made  little  progress  in  developing  the  manufacture  of  steel.  In 
1862  Park  Brothers  and  Company  imported  the  biggest  crucible  steel  plant  of 
all  up  to  that  time,  and  imported  also  several  himdred  English  workmen  to 
ensure  success.  Since  then  the  progress  of  the  steel  industry  there  has  been 
phenomenal.  In  1860  the  output  of  pig  iron  in  the  States  was  only  0'8  million 
tons,  and  of  steel  nil;  by  1900  America  was  producing  13-7  millions  of  tons  of 
pig  iron  and  lO'l  of  steel,  and  in  1913  while  the  production  of  pig  iron 
amounted  to  lO'S  million  tons  in  the  United  Kingdom,  it  amounted  to  31 
million  tons  in  the  United   States.     Last  but  not  least,   we  have  an  eloquent 
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illustration  in  India  itself  of  the  soundness  of  this  policy  in  the  success  of  the 
Tata  Iron  and  Steel  Works.  The  works  were  organised  with  the  adyice,  and 
have  been  carried  on  under  the  supervision  of  the  best  experts  imported  from 
abroad,  and  they  have  been  a  conspicuous  success.  This,  therefore,  is  the  right 
policy  which  should  be  followed  in  regard  to  the  many  other  indtistries  the  need 
for  which  has  been  pointed  out  in  our  chapter  on  the  industrial  deficiencies  of 
India.  Eaw  materials  and  labour  abound,  capital  exists  and  only  wants  organis- 
ing, the  home  market  is  extensive,  the  machinery  and  the  expert  can  be  imported, 
the  profits  to  the  Government  and'  the  people  will  be  considerable ;  all  that  is 
needed  is  that  the  Government  should  whole-heartedly  lead  and  assist  Indian 
capital  in  organising  the  industries. 

But  to  carry  out  industrial  development  in  this  wise  it  is  essential,  as  Mr. 
Hi  P.  Gibbs,  the  General  Manager  of  the  Tata  Hydro-Electric  Supply  Company, 
so  well  put  it  in  his  written  evidence  before  us,  that — 

"  ....  no  man  should  be  impoi-ted  into  India  unless  he  is  a  recognised  expert  in  his 
particular  line.  He  too  should  be  engaged  on  short-time  contract  and  made /to  understand  he 
is  being  engaged  and  paid  to  teach  our  local  men  just  as  much  as  to  introduce  and  carry  on 
his  work.  The  young  man  from  abroad  who  is  educated  but  inexperienced  should  not  be 
brought  to  India  and  allowed  to  get  his  practice  here.^' 

The  industries  which  will  be  so  started  will  be  the  best  practical  schools  for 
training  our  science  graduates  as  recruits  for  the  proposed  imperial  services. 

'  Provision  for  Scientific  Eesearch. 

The  second  class  of  industries  consists  of  those  for  which  some  re- 
search work  is  needed.  I  fully  agree  with  my  colleagues  about  the  need 
and  value  of  such  research.  I  recognise  that,  to  borrow  the  language 
of  the  Committee  of  the  Privy  Council,  "  effective  research,  particularly  in 
its  industrial* applications,  calls  increasingly  for  the  support  and  impetus  that 
come  from  the  systematised  delving  of  a  corps  of  sappers  working  intelligently, 
but  under  orders."  I  -am  therefore  not  opposed  to  the  idea  of  creating  an 
Indian  Chemical  Service  and  an  Imperial  Industrial  Service  at  the  right  time 
and  under  the  right  conditions.  But  I  regret  I  do  not  agree  with  my  colleagues 
as  to  the  time  when,  and  the  conditions  under  which,  these  services  should 
be  organised.  In  my  opinion  our  first  duty  is  to  create  the  material  for  these 
services  in  this  country.  One  important  means  of  doing  this  is  the  starting 
of  industries,  ■  as  I  have  urg6d  above,  under  imported  expjevts  and  placing  our 
select  young  men,  already  trained  in  technological  institutions,  under  them. 
The  other  measures  which  in  my  opinion  are  needed  are — 

(i)  that  steps  should  be  immediately  taken  for  developing  the  teaching 
of  science  and  technology  in  our  existing  Universities  and^  other 
collegiate  institutions,  (a)  by  strengthening  their  staff  and  equip- 
ment, and  (6)  by  awarding  a  sufficiently  large  number  of  scholar- 
ships to  encourage  the  study  of  science  and  technology  at  our 
schools,  our  colleges  and  our  Universities ; 

(ii)  that  an  Imperial  Polytechnic  Institute,  manned  by  the  most  distin- 
guished scientists  and  engineers, '  whose  co-operation  we  can 
secure,  should  be  established  in  the  country,  for  imparting  the 
highest  instruction  and  training  in  science  and  technology ;  and 

{in)  that  the  provision  of  sQholarships  for  study  in  foreign  countries 
should  be  largely  increased  to  enable  the  most  distinguished  of 
our  graduates  to  finish  their  education  in  the  best  of  foreign 
institutions. 


295 

The  view  which  I  humbly  urge  here  is  strongly  supported  by  the  re- 
commendations  made  in  the  "  Interim  Eeport  of  the  Consultative  Com- 
mittee on  Scholarships  for  Higher  Education,"  of  which  the  Eight  Hon'ble  Mr. 
A.  H.  Dyke  Acland  was  the  Chairman.  The  Committee  was  appointed  before 
the  war  in  March  1913.  The  report  from  which  I  am  going  to  quote  was 
adopted  by  it  in  May  1916.  In  a  prefatory  note  to  the  Eeport,  Sir  Amherst 
Selby-Bigge,  writing  on  behalf  of  the  Board  of  Education,  said  : — 

"  The  Board  have  no  need  to  use  complimentary  phrases  to  convey  their  estimation  of 
the  great  value  of  their  work,  but  on  this  occasion  they  may  perhaps  permit  themselves  to 
express  their  appreciation  of  the  broad  spirit  in  which  the  report  is  conceived,  of  its  forcible 
exposition  of  principles,  and  of  the  lucid  and  vigorous  style  in  which  it  is  written.^^ 

The  recommendations  are  of  stich  great  weight  and  have  such  a  direct  bearing 
on  the  question  I  am  dealing  with,  that  I  make  no  apology  for  reproducing  them 
here :— • 

"  On  the  side  of  scienp^  and  technology  in  relation  to  the  industries  and  commerce 
of  the  nation^  the  greatest  needs  of  the  nation  are  ranged  by  us  in  order  of  practical  priority  as 
follows,  though  their  satisfaction  should  'proceed  as  far  as  possible  contemporaneously  and 
concurrently. 

"  (129)  The  first  need  is  the  wider  recognition^  especially  by  employers,  of  the  benefits 
that  can  be  obtained  by  the  employment  in  industry,  agriculture,  and  commerce,  of  men 
trained  in  science^j-in  all  grades,  but  specially  for  directive  and  advisory  posts.  A  great  im 
provement  is  already  seen  ;  but  public  opinion  needs  further  enlightenment. 

"  (130)  Secondly,  the  most  useful  thing  that  can  be  done  without  any  increase  in  the 
means  at  present  at  our  disposal  is  to  encourage  research  in  existing  institutions  after  gradu- 
ation. There  were  probably  before  the  war  more  men  and  women  fitted  to  be  trained  in 
research  than  were  secured  for  this  public  service.  The  prolongation  of  scholarships  in  suitable 
cases,  which  we  recommend,  is  one  means  that  is  available  ;  other  means  fall  within  the  province 
of  the  Committee  of  the  Privy  Council. 

"  (131)  Given  a  limited  amount  of  money  available  annually,  the  next  need  would  be  to 
assist  existing  institutions  for  training  in  science  and  technology,  to  enable  them  to  improve 
their,  equipment,  increase  their  staff,  attract  more  highly  qualified  teachers,  and  introduce  new 
subjects  of  study ;  and  to  establish  new  places  of  higher  technical  and  scientific  instruction 
where  needed.  To  bring  existing  institutions  fully  up  to  national  needs  a  great  capital  siim 
and  income  would  be  required.  But  any  sum,  well  expended,  would  be  useful.  However,  in 
view  of  the  needs  of  the  nation  and  the  empire,  it  seems  probable  that  the  larger  sum  will  be 
forthcoming,  at  whatever  sacrifices  in  the  immediate  future. 

"  (133)  Improved  and  extended  higher  secondary  education  is  needed.  Side  by  side  with 
this,  with  the  strengthening  of  Universities  and  technical  schools,  and  with  an  increasing 
demand  for  scientific  workers,  an  increase  in  the  supply  of  scholarships  from  secondary 
schools  and  Universities  will  be  required.  This  should  move  forward  ^afij?»*«M  with  other 
improvements."     (Pages  69  and  70) . 

This  view  also  receives  support  from  the  conclusions  at  which  the  Committee 
of  the  Privy  Council  for  Scientific  and  Industrial  Eesearch  arrived.  In  their 
Eeport  for  the  year  1915-16  (pages  40  and  41),  they  summarised  •thoae  conclu- 
sions as  follows : — 

"  If  we  were  asked  to  state  these  conditions  (that  appear  to  us  necessary  for  the  success  of 
our  work)  in  the  sAortest  possible  terms  we  should  reply  :  First,  a  largely  increased  supply  of 
competent  researchers  j  secondly,  a  hearty  spirit  of  co-operation  among  all  concerned,  men  of 
science,  men  of  business,  working  men,  professional  and  scientific  societies,  Universities  and 
technical  colleges.  Local  Authorities  and  Government  Departments.  And  neither  condition 
will   be  effective  without  the  other. 

"  Before  the  war  the  output  of  the  Universities  was  altogether  insufficient  to  meet  even  a 
moderate  expansion  in  the  demand  for  research.  The  annual  number  of  students  graduating 
with  First  and  Second  Class  Honours  in  science  and  technology  (including  mathematics)  in 
the  Universities  of  England  and  Wales  before  the  war  was  only  about  530,  and  oft/tese  hut  a 
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small  pi-oportion  will  have  received  any  serious  training  in  research^  We  have  frequently 
found  on  inquiry  that  the  number  of  workers  of  any  scientific  standing  on  a  given  subject  of 
industrial  importance  is  very  limited. 

"  The  responsibility  for  dealing  with  the  grave  situation  which  we,  anticipate^  rests  with 
the  education  departments  of  United  Kingdom.  We  shall  be  able  to  do  somethingto  encourage 
a  longer  period  of  training  by  the  offer  of  research  studentships  and  the  like;  but  that  will  not 
suffice.  It  is  useless  to  offer  scholarships  if  competent  candidates  are  not  forthcoming,  and. 
they  cannot  be  forthcoming  in  sufficient  numbers  until  a  laiger  number  of  well  educated 
students  enter  the  Universities.  That  is  the  problem  which  the  education  departments  have 
to  solve,  and  on  the  solution  of  which  the  success  of  the  present  movement  in  our  opinion 
largely  depends." 

Eecraitment  of  the  Scientific  Services. 

Por  the  recruitment  of  the  scientific  services,  the  Indian  Chemical  Service, 
and  others,   my  colleagues  recommend  that — 

"  .      .      ,     to   the   utmost   extent   possible     the   junior   appointments  should   be   made 
from  science   graduates   of  the   Indian  Universities,  and  that  the  senior  and  experienced  men- 
who  will  be   required  to   initiate   and  direct  research  work  should  be  obtained  on  special  terms 
from  England,  when  such  are  not  available  here." 

The  qualifying  clause  which  I  have  emphasised,  must  be  «.pprecia;ted  at 
its  practical  value.  My  colleagues  recognise  that  a  "  relatively  small  field  of 
selection  at  present  exists  in  India."     They  say: — - 

"  As  development  of  science  teaching  at  the  Universities  proceeds,  and  "opportunities  for 
technical  training  in  India  increase,  we  believe  that  the  necessity  for  importing  specialists  will 
greatly  diminish,  and  that  ultimately  the  services  will  be  mainly  filled  with  officers  trained  in 
this  country." 

But  they  say  further  on  that  "  it  will  be  some  years  before  it  will  be  possible 
to  obtain  the  full  necessary  staff  in  India." 

They  therefore  rely  for  such  recruitment  mainly  on  England.  But  they 
recognise  that —  • 

"  .  .  .  there  will  be  similar  post-war  denlands  made  at  home  and  in  the  doininions 
for  scientific,  especially  chemical,  experts,  which  will  render  it  difficult  to  obtain  suitable 
recruits  from  England.  It  is  probable,  consequently,  that  salaries  higher  than  the  pre-war 
rates  will  be  demanded  by  suitably  qualified  experts." 

But  I  think  that  qualified  English  experts  will  not  be  available,  at  any  rate 
in  any  number  for  some  years  even  for  higher  salaries  than  those  of  the  pre-war 
period.  The  Committee  of  the  Privy  Council  said  in  their  Eeport  for 
1915-16  :— 

"  It  is  in  ovir  view  certain  that  the  number  of  trained  research  workers  who  will  be 
available  at  the  end  of  the  war  will  not  suffice  for  the  demand  that  we  hope  will  then  exist. 
We  are  apt  to  forget  in  this  country  that  with  industry  as  with  war,  a  brilliant  group  of  field 
officers,  and  eveii  a  well-organised  general  staff,  need  armies  of  well-trained  men  in  order  to 
produce  satisfactory  results." 

In  view  of  these  facts,  it  will  be  wase  of  us  not  to  rely  upon  our  being  able 
to  indent  on  England  for  the  "  senior  and  experienced  men  who  will  be  re- 
quired to  initiate  and  direct  research  work  in  India."  Besides,  though  they 
advocated  that  "  senior  and  experienced  men  "  should  be  obtained  from 
England,  what  my  colleagues  have  actually  proposed  is  very  dil¥erent  from  it. 
They  have  proposed^  that  "recruits  for  these  services — especially  chemical 
services — should  be  obtained  at  as  early  an  age  as  possible,  preferably  not  ex* 
ceeding  25  years."  They  leave  no  room  for  doubt  as  to  what  they  mean.  They 
say: — 

"  We  should  thus  secure  the  University  graduate,  who  had  done  one  or  perhaps  two  years' 
post-graduate  work,  whether  scientific  or  practical,  but  would-not  yet  be  confirmed  in  specialisa-* 
tion  .     .     ,  We  aasunie  that  the  requisite  degree  of  spfccialisation  will  be  secured  by  adopting  a 
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system  whereby  study  leave  will  be  granted  at  some  suitable  time   after  three   jeai's'   service 
when  a  scientific  ofiicer  should  have  developed  a  distinct  bent." 

In  their  recommendations  regarding  the  recruitment  of  the  Imperial 
Industrial  Service  also,  they  say  that  "  the  age  of  recruitment  should  not  usually 
exceed  25  years,"  and  that  they  think  it  desirable,  "  if  the  young  engineers 
whom  we  propose  to  recruit  are  to  develope  into  valuable  men,  thafe  they 
shovild  be  encouraged  after  about  three  years'  service  to  take  study  leave." 
It  is  obvious  then  that  under  the  scheme  proposed  by  my  colleagues 
the  men  to  be  recruited  from  England  will  not  be  "  senior  and  experienced 
men  "  but  raw  graduates  from  Universities  who  will  be  expected  to  specialise 
after  joining  the  service  in  India.  Specialisation  almost  always  involves  delay, 
If  therefore  we  must  take  in  only  raw  graduates  and  remunerate  them  during  the 
years  they  are  qualifying  themselves  for  effective  research  work,  I  think  it  is 
very  desirable  that  we  should  take  in  Indian  graduates  whose  training  aa  ill  be 
less  costly,  and  who  will  serve  the  country  throughout  life,  whereas  in  the  case 
of  an  English  graduate,-there  will  always  be  the  apprehension  that  he  may  leave 
us  for  'higher  emoluments  elsewhere,-  and  the  certaiiity  that  he  will  leave  the 
country  after  the  period  necessary  to  qualify  for  a  pension,  taking  away  with 
him  the  knowledge  and  experience  which  he  had  gained  in  its  service.  Having 
regard  to  all  the  considerations  which  have  been  urged  above,  I  think  the  idea 
of  recruiting  this  service  from  England  should  be  abandoned,  and  that  it  sjiould 
be  decided  that  it  shall  be  reci*uited  entirely  from  among  graduates  of  the 
Indian  Universities  and  of  the  Imperial  Polytechnic  Institute,  which  I  have 
recommended. 

My  recommendation  has  the  further  merit  of  being  entirely  in  consonance 
with  the  recommendations  made  by  the  Eoyal  Commission  on  the  Public 
Services  in  India  regarding  the  recruitment  of  scientific  and  technical  services. 
Indians  have  a  very  sore  feeling  about  the  imperial  Indian  services.  The 
importation  of  experts  from  England  for  these  services  has  not  only  unnecessarily 
increased  the  cost  of  these  services  to  India  but  has  had  the  very  great  disadvan- 
tage of  preventing  Indians  from  being  trained  for  higher  work  in  these  services. 
"We  can  never  forget  that  so  distinguished  an  Indian  as  Dr.  P.  0.  Eoy  did  not 
find  admission  into  the  Indian  Educational  Service.  We  know  that  though 
the  Geological  Survey  of  India  has  been  in  existence  for  64  years,  up  to  1913 
only  three  Indians  had  been  appointed  to  the  superior  service  in  it.  In  this 
connection  I  put  the  following  question  to  Dr.  H.  H.  Hayden,  Director  of  the 
Geological  Survey  of  India  : — 

"  Has  the  department  kept  it  as  an  object  before  it  that  it  should  train  Indians  to  qualify 
themselves  for  employment  in  the  higher  grades  of  the  department  ?" 

And  his  answer  was  :  — 

"  We  have  been  for  many  years  training  men  in  the  subordinate  ranks  of  the  department, 
but  they  do  not  necessarily  qualify  lor  appointments  in  the  higher  grade.  It  is  always  open 
to  them  to  apply  for  an  appointment  in  that  grade      ..." 

My  Hon'ble  colleague  Mr.  Low  then  asked  Dr.  Hayden : — 

"  You  have  these  research  scholars.  Is  it  not  one  of  the  objects  of  research  scholarships, 
that  the  scholars,  if  possible,  should  qualify  themselves  for  recruitment  to  the  department  ?" 

And  the  answer  was  : — 

"  That  is  one  of  the  objects  of  the  efforts  we  have  made  in  educating  them  in  geology 
in  the  Presidency  College  and  the  Calcutta  University.  I  think  geological  education  was 
initiated  in  Calcutta  by  the  Geological  Sui-vey.  We  have  had  more  Indians  in  the  subordinate 
b'anch  of  the  seivice." 

The  Indian  witnesses  before  the  Eoyal  Commission  quoted  the  opinion  of 
Dr,  -Oldham,  the  first  head  of  the  Geological  Department,  coricerning  the  fitness 
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of  Indians  for  this  department,  which  showed  that  he  had  "  the  most  unshaken 
confidence  that  with  even  fair  opportunities  of  acquiring  such  knowledge  (that 
of  the  physical  sciences)  many  Indians  would  be  found  quite  competent  to 
take  their  place  side  by  side  with  European  assistants  either  on  th.is  survey  or 
in  many  other  ways,"  and  yet  the  evidence  before  the  Eoyal  Commission  showed 
that  competent  Indians  had  found  the  door  of  admission  barred  against  them 
and  that,  up  to  1913,  only  three  Indians  had  been  appointed  to  the  superior 
service. 

My  colleagues  say  that  the  ultimate  object  should  be  to  man  the  services 
they  propose  with  officers  trained  in  this  country.  Similar  language  was  used 
in  the  past  in  relation  to  other  imperial  departments.  Por  instance,  it  appears 
that  in  the  Agricultural  Department  the  intention  of  the  Government  of  India 
from  the  very  commencement  was  that  it  should  be  staffed  largely  by  Indians. 

"We  adhere  firmly/^  wrote  the  Government  of  India  to  the  Secretary  of  State  in  1910, 
"  to  our  frequently  declared  policy  that  the  sfervice  (the  Agricultural  service)  should  be  manned 
ultimately  by  Indians  and  that  the  object  to  be  kept  steadily  in  view  is  to  reduce  to  a  minimum 
the  number  of  experts  appointed  from  England  and  to  train  up  indigenous  talent  so  as  to 
enable  the  country  to  depend  on  its  own  resources  for  the  recruitment  of  its  agricultural  staff 
in  higher  branches." 

But  in  spite  of  this  clear  declaration,  the  Imperial  Service  has  become 
the  monopoly  of  Europeans,  while  Indians  have  been  confined  to  the  Provincial 
Service.  The  evidence  of  Dr.  Harold  Mann  and  of  the  representative  members 
of  the  Provincial  Service  before  the  Poyal  Commission  showed  that  many  highly 
qualified  Indians,  several  of  whom  possessed  European  degrees  or  experience, 
had  been  unable  to  find  admission  into  the  Imperial  Service,  which  had  been 
manned  by  recruits  imported  from  Europe,  who,  said  Dr.  Mann,  laboured  under 
the  serious  disadvantage  that  their  experience  related  to  a  system  of  agriculture 
*'  which  in  its  organization  is  quite  foreign  to  most  parts  of  India  and  will  be 
for  a  long  time  to  come." 

So  also  with  regard  to  the  Imperial  Porest  Service.  The  Inspector  General 
of  Porests  stated  in  his  evidence  before  the  Eoyal  Commission  that — 

"  .  .  .  when  the  Forest  Department  was  institutedj  and  for  a  long  time  afterwards 
both  the  Government  of  India  and  the  Secretary  of  State  expressed  the  opinion  that  it-  was  a 
special  department  in  which  the  service  of  Indians  should  be  utilised  as  largely  as  possible." 

Yet  from  1891  to  1906  no  steps  were  takeii  to  provide  for  direct  recruit- 
ment to  the  Provincial  Service,  and  it  was  laid  down  in  1912  that  candidates  for 
the  Imperial  Porest  Service  "  must  have  obtained  a  degree  with  honours  in 
some  branch  of  natural  science  in  a  University  of  England,  Wales  or  Ireland, 
or  the  B.Sc.  degree  in  pure  science  in  one  of  the  Universities  of  Scotland." 
At  the  time  the  Royal  Commission  took  evidence,  the  total  number  of  officers  in 
the  superior  service  in  the  Agricultural,  Civil  Veterinary,  Porest,  Geological 
Survey,  Locomotive  and  Carriage  and  Wagon  Departments  was  407.  Of  these 
only  six  ofiicers  were  statutory  natives  of  India ! 

The  Royal  Commission  recognised  the  injustice  that  had  been  done  to 
Indiaiis  in  their  practical  exclusion  from  the  scientifiq  and  technical  services. 
They  expressed  the  opinion  that  there  \eve  no  political  grounds  whatsoever  for 
recruiting  the  superior  staff  of  such  services  in  Europe.  They  stated  that  if  the 
requisite  technical  training  -^ere  available  in  India,  the  necessity  for  indenting 
on  Europe  for  qualified  men  would  cease  to  exist,  and  they  therefore  recom- 
mended that  "  a  determined  and  immediate  effort "  should  be  made  to  bring 
about  conditions  which  would  soon  make  it  possible  to  meet  the  normal' 
requirements  of  the  services  without  requisitioniilg  the  services  of  men  from 
abroad.    That  effort  remains  yet  to  be  made ;   and  while  my  colleagues  have 
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proposed  the   creation  of  •  two  more  imperial  services  they  have  recommended 
that  the  establishment  of  the  Central  Chemical  Eesearch  Institute  and  of  the 
Imperial  Engineering   College  may  wait  for  an  indefinite  future:    These  facts, 
coupled  with  the  experience  of  the  past,   make   me  apprehend  that,   if  these 
two  services  are   created    on    the    lines    suggested    by    my    colleagues,,  the 
senior  appointments  in  them  also   will  for  a  long  time    remain  prac]bieally 
the  monopoly    of  Europeans,   and  that   Indians   will   not  only    be  kept  out 
of    their  enioluments,    but    also    of    the  opportunities    for     acquiring    high 
efficiency  in  the   subjects  with  which  the  services  will  be  concerned.     The 
Royal  Commission  recommended  that  with  a  view  to  bring  about  the  conditions 
which  would  soon  make  it  possible  to   meet  the  normal   requirements   of  the 
services  without  requisitioning,  the  services  of  men  from  outside,  existing  insti- 
tutions should  be^developed  or  new  ones  created  and  brought  up  to  the   level  of 
the   best   European  institutions  of  a  similar  character.     They  recognised  that 
"  this  would  require  an  initial  expenditure  of  a  considerable   sum   of  money," 
but  they  m'ged  that  "  the  outlay  would  be  more  than  repaid,  not  only  by  the 
additional,  facilities  which  such  institutions  would  give  to  young  men  to  qualify 
themselves    for  direct  appointment,  to  the  higher  branches   of  the    public 
services,  but  by  the  contribution  they  would   make  to   the  industrial   progress 
of  the  country."     These  recommendations  lend  strong   support  to  my  proposial 
that  a  first-class  Polytechnic  Institute  should  be   established  in  India  as  one 
of  the  first  measures  needed  for  the  industrial   development  of  the  country. 
"At   such   an  institute  provision  should  be  mad^  for  imparting  the. highest 
instruction  and  training  in  all  the  important  branches  of  science  and  technology, 
and  also  in   commerce  and  administration.     This  will  be  the  best  means  of 
creating  the  army  of  trained  workers  which  is  needed  for  promoting  industrial 
development  in  this  extensive  empire.     The  institution  of  the  proposed  services 
should  wait  until  this  has    been  done.     And  in    the   meantime  only   such 
appointments  should  be  made  in  the  Departments  of  Industries  as  it  is  absolutely 
necessary  to  fill. 

The  Estimate  of  Cost. 

The  proposals  which  we  have  made  in  the  Report  show  that  the  number  of 
technically  trained  men  who  will  be  needed  to  carry  on  industrial  development 
and  to  promote  the  trade  and  commerce  of  the  country,  will  be  a  very  large  one, 
and  that  it  will  grow  steadily  for  some  time.  It  is  also  certain  that  public  ex- 
penditure will  rise  in  several  directions  after  the  war.  These  considerations 
demand  that  expenditure  should  not  be  raised  in  any  department  beyond  what 
is  actually  necessary.  The  salaries  which  my  colleagues  have  proposed  for  the 
Imperial  Industrial  and  the  Indian  Chemical  Services  are  largely  based  upon 
a  consideration  of  what  is  likely  to  attract  Englishmen  to  the  senior  appoint- 
ments in  the  services.  If,  in  view  of  all  that  I  have  urged  above,  the  decision 
should  be  arrived  at  that  these  services  should  be  manned  by  Indians.-includ- 
ing  in  that  term  those  Europeans  who  are  statutory  natives  of  India,  the 
proposed  expenditure  would  be  largely  reduced.  This  is  no  mean  consideration 
and  should  not  be  ignored.  Situated  as  India  is,_  one  cannot  too  often  recall 
the  wise  remarks  of  Sir  William  Hunter,  made  many  years  ago,  that — 

"  .  .  .  if  we  are  to  give  a  really  efficient  administration  to  India,  many  services 
must  be  paid  for  at  lower-rates  even  than  at  present.  For  those  rates  are  regulated  in  the 
higher  branches  of  the  administration  by  the  cost  of  oflScers  brought  from  England.  You 
cannot  work  with  imported  labour  as  cheaply  as  you  can  with  native  labour  and  I  regard  the 
more  extended  employment  of  the  natives,  not  only  as  an  act  of  justice  hut  as  a  financial 
necessity^  .  .  If  we  are  to  govern  the  Indian  people  efficiently  and  cheaply,  we  must 
govern,  them  by  means  of  themselves,  and  pay  for  the  administration  at  the  market  rates  for 
native  labour.''  , 
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SJioiild  this  view  be  accepted,  the  salaries  proposed  would  be  reduced  by 
about  30  to  40  per  cent, 

I  do  not  attempt  to  make  any  detailed  alternative  proposals  regarding  the 
cost  of  the  scheme.  If  any  of  my  suggestions  commend  themselves  to  Govern- 
ment, the  details  will  easily  be  worked  out. 

Speaking  generally,  I  would  say  that  a  substantial  part  of  the  expenditure 
that  is  proposed  for  salaries  should  be  saved,  partly  by  reducing  the  number  of 
aj^pointments  proposed  and  partly  by  fixing  the  salaries  at  the  standard  which 
will  be  suitable  for  Indian  graduates  and  scholars.  The  expenditure  proposed 
on  buildings  will  also,  in  my  opinion,  admit  of  a  very  substantial  reduction. 
Here  again  the  example  of  Japan  affords  us  guidance.  They  spend  very  much 
Jess  on  their  educational  buiidin'gs  than  is  spent  in  India.  A  scheme  for  the 
award  of  scholarships  to  encourage  the  study  of  science  and  technology  can  be 
best  prepared  by  the  Education  Departipent. 

As  regards  grants  to  Universities,  I  would  recommend  that  on  an  average 
an  annual  grant  of  a  lakh  and  a  half  should  be  made  to  each  University  for  the 
purposes  of  providing  instruction  and  teaching  in  science  and  technology,  par- 
ticularly in  mechanical  and  electrical  engineering,  applied  chemistry,  commerce 
and  agriculture.  A  capital  grant  of  about  15  lakhs  each  should  be  made  for  the 
necessary  educational  buildings  and  residential  quarters  and  for  equipment. 
Afid  lastly ,  I  would  recommend  that,  to  start  with,  a  capital  expenditure  of  80 
lakhs  and  an  annual  grant  of  6  lakhs  a  year  should  be  sanctioned  for  an 
Imperial  Polytechnic  Institute. 

Conclusion. 

I   cannot   conclude   this   note  better   than   by    endorsing     the  following 
generous  and  wise  words  of  Sir  Prederick  Nicholson  : — 

"  I  beg  to  record  my  strong  opinion  that  in  the  matter  of  Indian  industries  we  are  bound 
to  consider  Indian  interests  firstly,  secondly  and  thirdly.  — I  mean  by  'firstly '    that   the    local 
raw  products  should  be  utilised,  by  '  secondly  '   that  industries   should  be  introduced  and  by 
■*  thirdly '  that  the  profits  of  such  industry  should-remain  in  the  country." 

If  measures  for  the  industrial  development  of  India  are  taken  in  this  spirit, 
India  will  become  prosperous  and  strong,  and  England  more  prosperous  and 
«tronger. 

MAD  AN  AlOHAN  MALAVIYA. 
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APPENDIX  A-1. 

No.  3403. 
GOVERNMENT  OF  INDIA. 
DEPARTMENT  OF  COMMERCE  AND  INDUSTRY. 


(INDUSTEIES.) 

RESOLUTION. 
Simla,  the  19th  May  1916. 

•  The  Government  of  Indiayas  announced  by  Sir  William  Clark  when  speaking  on  Sir 
Ibrahim  Rahimtoola's  Resolution  in  the  Legislative  Council  on  21st  ]^arch  1916,  have  decided 
that  the  time  has  come  when  the  question  of  the  expansion  and  development  of  Indian  manu- 
factures and  industries  should  be  taken  up  in  a  more  comprehensive  manner  than  has  hitherto 
been  attempted.  India  possesse^wo  notably  successful  manufacturing  industries  in  the  two 
great  textile  industries  of  cotton  and  jute,  and  there  are  others  which  have  also  reached  some 
degree  of  importance ;  but  it  remains  none  the  less  true  that  she  is  still  in  the  main  a  producer 
of  raw  materials.  The  Government  of  India  have  strong  hopes,  however,  that  it  may  prove 
possible  to  place  the  industries  of  this  country  on  a  much  firmer  and  more  extended  basis  than 
at  present,  and  they  consider  that  no  means  should  be  left  untried  which  holds  out  a  reason- 
able hope  of  effecting  this  end.  They  are  aware  of  the  eager  desire  of  a  large  number  of  the 
people  of  India  for  the  industrial  development  of  their  coujitry,  and  with  this  desire  the 
Gov^rnmentt)f  India  fully  associate  themselves. 

The  efforts  of  Government  in  the  past  towards  this  end  have  disclosed  the  existence  of 
numerous  difficulties.  Indian  capital  is  timid  and  unenterprising  ;  skilled  labour  is  lacking  • 
and  there  is  a  want  of  practical  information  regarding  the  commercial  potentialities  of  India's 
raw  products.  All  these  difiiculties.  require  full  examination  by  men  of  technical  experience 
and  high  business  standing.  The  Government  of  India  have,  therefore,  decided  to  appoint  a 
Commission,  some  of  whose  members  will  be  acquainted  with  Indian  conditions,  some  with 
industrial  progress  in  other  countries  where  similar  objects  have  been  pursued,  aind  others  with 
industrial  problems  generally  and  their  business  side  in  particular.  The  Government  of  India 
are  well  aware  that  there  ate  special  diflScultles  in  the  way  of  such  an  enquiry  during  war 
time,  but  after  full  consideration  it  has  been  decided  to  appoint  the  Commission  at  once  in 
order  that,  when  after  the  close  of  the  war  the  financial  position  Is  once  more  established  on  a 
normal  basis,  the  Government  may  be  able  without  further  delay  to  take  such  action  as  may 
seem  suitable  after  considering  the  Commission's  recommendations. 

2.  In  framing  the  terms  of  reference  it  has  been  found  necessary  to  exclude  two   matters 

from  the  scope  of  the  Commission's  labours.      In   the   first  place,   any   consideration  of  the 

present  fiscal  policy  of  the  Government  of  India  has  been   excluded  from  its   enquiries.     When 

introducing  the  PInancial   Statement   in   the  Legislative   Council,   the    Honourable   Finance 

Member,  it  will  be  remembered,  stated,  in  connection  with  the  question   of  the  cotton   duties 

that  the  general  fiscal  relationship  which  exists  between  the  various  parts  of   the   Empire  ^nd 

other  countries  must,  in  the  opinion  of  His  Majesty's   Government,  be  reconsidered   after   the 

war,  and  that  in  the  meantime  they  wish  to  pastpone  any  action  that  would  tend  to  raise   sucM 

questions.     The  same  considerations  apply  with  even    greater  force  to  any  proposals  involving 

tae  imposition  of  duties  for  the  specific  purpose  of  protecting   Indian  industries,  a  policy  which 

would  very  directly  affect  the  fiscal  relations  of  India  with  "the   outside   world.     In  the  next 

place,vit  is  not  proposed  that  the  Commission  should  re-examine  those  aspects  of  technical  and 

industrial  education  which  have  recently  been  dealt  with  by    Committees  working  in  England 

and  India  whose  reports  are  at  present  under  the  consideration  of  the  Government  of  India. 

3.  Subject  to  the  above  qualffications,  the  Commission  will  be  instructed  to  examine  and 
report  upon  the  possibilities  of  further  industrial  development  in  India  and  to  submit  its 
roooromendations  with  special  reference  to  the  following  questions : — 

(a)  whether  new  openings  for  the  profitable  employment  of  Indian  capital  in  commerce 
^nd  industry  can  be  indicated  : 

^0 
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(^)  whether  and,  if  so,  in  what  manner,  Government  can  usefully  give  direct  encourage- 
ment to  industrial  development— 
{i)  by  rendering  technical  advice  more  freely  available ; 

{ii)  by  the  demoiltration  of  the  practica.1  possibility  on  the  commercial  scale  of 
I  particular  industries  j 

{Hi)  by  affording  directly  or  indirectly   financial  assistance  to  industrial  enter- 
prises ;  or 

(iv)  by  any  other  means   which   are  not   incompatible   with   the  existing  fiscal 
policy  of  the  Government  of  India. 

The  Government  of  India  trust  that  the  Commission  will  find  it  possible  to  place  their 
report  in  the  hands  of  the  Government  of  India  within  12  months  from  the  date  of  its  assem- 
bling in  India. 

4.  The  Commission  will  consist  of  the  following  gentlemen  :  — 

President'.  , 

1.  Sir  T.  H.  HOLLAND,  K.C.I.E.,  D.Sc,  F.R.S., 

President  of  the  Institution  of  Mining  Engineers, 

Members. 

2.  Mu.  ALFRED  CHATTERTON,  C.I.E.,  B.Sc,  F.C.G.L, 

A.M.LC.E.,  M.LM.E., 
Director  of  Industries  and  Commerce  in  Mysore. 

3.  The  Hon'blb  Sie  FAZULBHOY  CURRIMBHOY  EBRAHIM,  Kt., 

Messrs.  Currimbhoy  ^brahim  and  Company,  Bombay. 

4.  Mk.  EDWARD  HOPKINSON,  M.A.,  D.Sc, 

Managing  Director,  Mather  and  Piatt,  Manchester,  and 

Deputy  Chairman,  Chloride  Electric  Company 

5.  The  Hon'ble  Mr.  C.  E.  LOW,  CLE.,  I.C.S., 

Secretary  to  the  Gover;ament  of  India,  Department  of 

Commerce  and  Industry, 

6.  The  Hon^ble  PANDIT  MAD  AN  MOHAN  MALAVIYA,  B.A.,  LL.B.,      '  ^ 

of  Allahabad. 

7.  Sir  RAJBNDRA  NATH  MUKERJI,  K.C.I.E., 

Messrs.  Martin  and  Company,  Calcutta. 

8.  The  Right  Hon'ble  Sir  HORACE  CURZON  PLUNKETT, 

P.O.,  D.C.L.,  LL.D.,  F.R.S.,  K.C.V.O. 

9.  The  Hon'ble  Mr.F.  H.  STEWART,  CLE., 

President,  Bengal  Chamber  of  Commerce. 

10.  Sir  DORABJI  JAMSETJI  TATA,  Kt.,  J.P., 

Messrs.  Tata,  Sons  and  Company,  Bombay. 

The  Secretary  will  be  appointed  later. 

Ordered  that  a   copy  of  this  Resolution   be   forwarded  to   all  LocaJ   Governments  and  ' 
Administrations,  with  the  request  that  the  Commission   may  be  given  any  assistance  which 
thev  may  require  and  that  any  applications  for  information  which  may  be   made  by   the   Com- 
mission may  be  eomplied  with. 

Ordered  also  that  a  copy  of  the  Resolution  be  forwarded  to  all  Departments  of  the  Gov- 
ernment of  India,  to  the  Director-General  of  Commercial  Intelligence,  to  the  President  and 
Members  of  Commission,  and  that  the  Resolution  be  published  in  the  Suj>^lement  to  the 
Gazette  of  India.  ^ 

C  E.  LOW, 

Secretary  to  the  Government  of  India. 


APPENDIX  A— 2. 

PRELIMINARY  NOTE  ON  THE     SCOPE    OF  ENQUIRY    BY    THE    INDIAN 

INDUSTRIAL  COMMISSION. 

1. — Introduction. 

1.  The  scattered  information  already  available  regarding  the  resources^  of  India  in^  raw 
material,  the  sviitability  of  the  people  for  expert  labour,  and  the  probable  financial  -resources  of 


the  cotinti-j,  is  sufficient  to  sHow  tLat  there  are  room  and   opportunity   for   a   vei-y  siihstaiitial 
development  of  manufacturing  and  other  industries. 

2.  It  will  be  the  business  of  the  Commission,  after  establishing  the  fundamental  proposi- 
tion by  a  critical  analysis  of  the  facts,  to  suggest  the  most  profitable  lines  of  action  with  the 
object— 

(a)  of  drawing  out  capital  now  lying  idle ; 

(i)  of  building  up  an  artisan  population  } 

(c)  of  carrying  on  the  scientific  and  technical  researches  required  to  test  the  known  raw 

materials  and  to  design  and  improve  processes  of  manufacture ; 

(d)  of^  distributing  the  information  obtained  from  researches  and  from  the  results  of 

experience  in  other  countries  ;  and 

(e)  of  developing  the  machinery  for — 

(1)  financing  industrial  undertakings,  and 

(2)  marketing  products. 

3.  As  the  result  of  the  examination  of  Government  records  >  and  preliminary  discussion 
with  various  authorities,  the  following  suggestions  have  been  made  regarding  problems  likely 
to  come  before  the  Commission.  •  These  suggestions  are  now  being  distributed  among  the 
Local  Governments  with  a  view  of  obtaining  further  suggestions  during  the  current  monsoon 
toiir. 

4. -The  President  will  be  grateful  for  any  suggestions  in  addition  to,  or  in  modification 
of,  those  given  below,  in  order  that,  at  the  end  of  the  monsoon,  it  will  be  possible  to  sketch 
out  a  tour  programme  for  the  Commission,  and  to  frame  a  list  of  questions  for  the  assistance 
of  witnesses. 

II. — Collection  of  preliminary  information. 

5.  The  Commission  will  assemble  during  October  next,  and,  as  soon  as  possible  after- 
wards, will  proceed  by  touring  through  the  provinces,  to  collect  evidence  through  independent 
\vitnesses,  representatives  of  local  Committees  and  institutions,  and  by  personal  inspection  of 
industrial  enterprises. 

6.  In  view  of  the  limited  time  at  the  disposal  of  the  Commission,  it  would  be  an  advan- 
tage in  each  of  those  provinces  not  already  provided  with  a  Director  of  Industries  or  an 
Advisory  Board,  to  organise  at  once  a  representative  Committee  assisted,  if  practicable,  by  an 
officer  on  special  duty.  Steps  to  this  end  have  already  been  taken  by  some  of  the  Local 
Governments. 

7.  These  representative  Provincial  Committees  would  be  responsible  for  giving  precision 
to  questions  that  are  now  being  discussed  vaguely  in  general  terms,  for  example,  by  stating 
them  for  concrete  cases.  The  Provincial  Committees  would  compile  lists  of  raw  materials 
available  locally  and  suitable  for  the  establishment  of  new  industries,  and  also  lists  of  raw 
materials  that  might  be  imported  as  accessory  material,  or  even  as  the  principal  raw  material 
with  the  same  object.  From  this  and  other  information  at  their  disposal,  they  would  form 
lists  of  industries  already  tried  or  new,  that  appear  to  be  suitable  for  encouragement  according 
tp  the  special  circumstances  of  each  province,  calling  attention  to  enterprises  that  have  been 
obviously  successful  or  offer  distinct  promise  of  success.  They  might  profitably  make  detailed 
and,  when  necessary,  confidential  studies  of  a  few  typical  examples  of  recent  failures,  in  order 
that  the  causes  which  have  contributed  to  such  failures  may  be  brought  to  the  notice  of  the 
Commission.  They  would  also  advise  the  Commission  as  to  the  names  of  suitable  individual 
or  -representative  witnesses. 

8.  It  is  suggested  that,  during  the  next  cold  weather  tour,  the  time  at  the  disposal  of  the 
Commission  in  each  province  might  be  divided  as  follows  : — 

{a)  examination  of  individual  witnesses,  with,  as  convenient, 
(5)  visits  to  typical  works  or  industrial  centres,  followed  by 

(c)  a  general  conference  between  the   Commission   and   the  representative  Provincial 
Committee. 

9.  The  Commission  will  devote  from  a  fortnight  to  three  weeks  to  each  of  the  larger 
provinces,  and  it  will  be  an  advantage  to  obtain  from  each  Local  Government,  before  the  end 
of  September,  a  programme  indicating  the  most  suitable  centres  for  taking  evidence  and  the 
most  suitable  places  for  visits  to  representative  industries.  It  will  be  necessary  to  obtain, 
about  the  same  time,  a  list  of  the  individual  witnesses  nominated,  in  order  that  they  may 
be  supplied,  about  the  middle  of  October,  with  a  series  of  questions  for  the  preparation  of  their 
preliminary  written  statements.  It  may  be  possible,  in  some  cases,  however,  to  nominate  after 
this  date  additional  witnesses  on  special  subjects,  but  the  Provincial  Committees  will  doubtless 
take  care  that,  in  giving  suph  advice,  the  programme  in  each  case  Is  not  overloaded. 

III. --Development  of  official  administration. 

10.  Under  this  heading  arise  problems  connected  with  the  establishment  or  development 
of  Imperial   and    Provincial   Departments   which  are  concerned,  in  one  way  or  another,  with 

40a 
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industrial  enterprise.  In  some  provinces,  there  are  already  at  worlc  Directors  o£  Industries, 
assisted  by  technical  experts  and  in  some  cases,  advised  by  Boards  of  Industries,  while  in  other 
provinces,  proposals  for  a  similar  organisation  are  under  consideration.  It  is  obvious  that,  to 
effect  improvements  in  the  unorganised  or  cottage  industries,  such  as  hand-loom  vireaving,  and 
in  any  industry  in  which  local  circumstances  completely  supersede  technical  considerations,  the 
establishment  of  provincial  departments  is  likely  to  be  advantageous ;  but  for  some  of  the 
larger  industries,  in  which  purely  technical  matters  are  paramount,  it  may  be  advisa.ble  to 
form  Imperial  Departments. 

11.  It  has  been  suggested  that  such  central  organisations  might  be  formed  for  some  of 
the  following  :— 

[a]  chemistry,   including  agricultural,   metallurgical,  tinctorial,  and    pharmaceutical 
chemistry ; 

(S)  the  leather  and  hide  industries  ; 

(c)  glass-making; 

{d)  sugar  and  alcohol  manufactures ; 

{e)  paper- making ;  gind 

(/)  oil-seed  industries. 

12.  Opinions  might  be  obtained  as  to  whether  any  Imperial  Departments  of  this  descrip- 
tion should  be   constituted,  and,  if  so,  for  what  subjects.     The  nature  of  their  administration 
should  also  be  considered,  that  is,  whether  their'  heads  should  be  purely  advisory,  with  inspect- ' 
ing  powers,  as  in  the  Forest  Department,  or  should  have  administrative  and  executive  control 
as  in  the  smaller  and  more  specialised  Geological  Survey  Department. 

13.  It  will  be  important  also  to  obtain  evidence  as  to  the  organisation  of  Provincial 
Industrial  'Departments,  and  the  advisability  of  instituting  Provincial  Boards  of  Industries,  or 
Advisory  Committees,  to  include  non-official  members.  Evidence  as  to  the  constitution  and 
functions  of  these  Boards  or  Committees  should  be  obtained. 

14.  Finally,  it  will  be   necessary  to   obtain   opinions  rega4"ding  the   relationship   of  a' 
Provincial  Industries   Department  with  an   Imperial  Department  of  the  kind  mentioned  in 
paragraph  11. 

16.  Evidence  might  also  be  obtained  on  the  following  points  :^ 

(a)  the  suitability  of  the  present  system  of  collecting   and   distributing   statistics  and 

commercial   intelligence,  by  the  Director  of  Statistics  and  the  Director-General 
of  Commercial  Intelligence,  respectively ; 

(b)  the  advantages  of  establishing  or  assisting  special  journals  for  the  chief  industries 

and  also  general  industrial  and  trade  journals ; 

(c)  any  recognisable  advantages  which  have  followed  the   issue  of  special  monographs 

and  other  Government  publications  such  as  those  of  the  Forest  and  Geplogical , 
Departments ; 
{d)  the  formation  of  commercial  museums)  and  of   sales  agencies'  or  of  commercial 
emporia,  in   the  principal  towns   of  India  and  possibly  abroad,  for  the  display 
and  the  sale  of  the  products  of  unorganised  cottage  industries  j 

(e)  the  institution  of  periodical  industrial  exhibitions ; 

(/)  the  appointment  of  trade  representatives  in  other  provinces,  and,  for   the   whole  of 
India,  in  Great  Britain,  the  Colonies  and  foreign  countries ; 

[g)  the  possibility  of  establishing  some   system   of  Government  certificates  regarding 

the  quality  of  products,  accompanied  by  the  institution  o£  testing  laboratories ; 
(A)  the  regulations  of  trade  marks  and  the  working  of  the  patent  laws ;  and 
(i)  the  suitability  of  the  present  law  for  the  acquisition  of  land  on  behalf  of  industrial 
companies. 

IV. — Government  aid  to  industries. 

16.  Evidence  might  suitably  be  collected  regarding  the  experience  so  far  obtained  of 
finantsial  and  technical  assistance  rendered  to  industrial  enterprises,  and  opinions  might  be 
obtained  as  to  the  most  suitable  form  in  which  Government  aid  can  be  given  to  existing  or 
to  new  industries. 

17.  The  following  methods  have  been  suggested,  and  some  have  been  tried,  at  different 
timos: — 

(fl)  loans  and  money  grants-in-aid ; 

[b)  supply  of  machinery  and  plant  by  Government  on  the  hire-purchase  system ; 

(c)  guaranteed  dividends  for  a  limited  period,   with   or   without  subsequent  refund  to 

Government  of  the  expenditure  incurred  in  paying  dividends  at  the  guaranteed 
late ; 

[d)  guaranteed  Government  purchase  of  products  for  limited  periods ; 

(e)  concessions  of  land ;  .  ' 
yf        if)  special  railway  transport  facilities  and  rates; 
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(ff)  bounties  and  subsidies ; 

(k)  pioneering  industries  and  handing  them  over  to  private  companies ; 

(i)  loan  o£  services  of  Government-employed  experts. 

18.^  With  regard  to  any  of  these  forms  of  direct  Government  assistance,  it  will  be  important 
to  obtain  opinions  as  to  whether,  and  to  what  extent,  they  should  be  accompanied  by  Govern- 
ment control,  as  for  instance,  by  the  appointment  of  Government  Directors  for  the  period 
during  which  the  direct  assistance  lasts.  The  information  collected  by  officers  placed  on 
special  duty  will  assist  the  Provincial  Committees  and  tljp  (Commission  in  considering  the 
extent  to  which  Government  aids  to  new  enterprises  will  compete  with  those  already  existing 
and  with  established  external  trades. 

V. — Technical  and  scientific  woke. 

19.  (aj  What  can  be  done  to  improve  the  labourers'  efficiency  and  skill,  generally  or  in 
particular  industries  ?  What  advantages  have  followed  from  the  establishment  of  industrial 
schools?  What  experience  has  been  gained  in  training  apprentices  in  factories  or  workshops  ? 

(5)  What  steps  are  desirable  for  the  improvement  of  supervisors  of  all  grades  and  of 
skilled  managers  ?  Should  assistance  be  given  to  these,  or  to  technical  experts  of  private 
firms,  or  to  Government  officials,  to  study  conditions  and  methods  In  other  countries  ?  It  Is 
important  to  obtain  some  idea  as  to  the  benefits  that  have  been  gained  by  the  deputation  of 
officers  abroad  for  special  enquiries,  or  on  ordinary  study  leave. 

(c)  What  noticeable  benefits  have  local  industries  received  from  researches  conducted 
by  Government  Departments  ? 

{d)  What  experience  has  been  gained  from  demonstration  factories  ?  It  would  be 
Interesting  to  obtain  opinions  as  to  where,  and  what  kind  of,  factories  should  be  Instituted  in 
each  province. 

(e)  Problems  have  been  referred  at  times  to  the  Scientific  and  Technical  Department  of 
the  Imperial  Institute  ;  it  is  Important  to  obtain  from  those  who  have  utilised  the  Institute 
opinions  as  to  the  relative  merits  of  conducting  researches,  in  India  and  in  England. 

(_/)  It  is  understood  that  the  activities  of  the  new  Advisory  Council  for  Research  in 
the  United  Kingdom  may  extend  to  India  and  Colonies ;  it  will  be  useful  to  have  opinions 
from  scientific  and  technical  men  as  to  ways  in  which  this  opportunity  may  be  utilised. 

(g)  It  is  important  to  obtain  opinions  as  to  the  most  stiitabie  way  of  developing 
technological  research  institutions,  such  as  the  Indian  Institute  of  Science.  Should  these 
be  general  in  their  interests  or  be  confined  to  limited  groups  of  related  subjects,  and  should 
they  be  imperial  in  their  interests,  or  be  maintained  as  provincial  institutions  ? 

(A)  Whether  the  time  has  come  when  measures  should  be  adopted  to  prevent  the 
unnecessary  overlapping  of  research  activities  by  Technical  Departments,  special  Technological 
Institutes,  and  University  Colleges  ? 

VI. — Miscellaneous  Questions. 
ilO.  Evidence  might  be  obtained  regarding  the  following  questions  : — 

(a)  Facilities  for  the  development  of  hydro-electric  power  and  the  positions  of 
apparently  suitable  power  sites  In  the  various  Provinces. 

(5)  The  efEect  of  railway  freight  rates  on  local  Industries.  Are  there  any  practicable 
changes  that  can  be  made  with  apparent  advantage,  or  are  there  any  railway 
extensions  that  are  necessary  to  develope  possible  new  Industries,  or  to 
extend  existing  industries  ?  What  waterways  can  be  improved  wUh 
advantage  ? 

(c)  Have  any  local  diflSculties  been  noticed  In  the  working  of  the  new  mining  and 
•  prospecting  rules   issued  in  September  1913  ?  Are  there  any  minerals  that  are 

essential  for  industries  of  imperial  importance  that  ought  to  be  developed,  at 
public  expense,  for  example,  minerals  of  direct  importance  for  the  manufacture 
of  munitions  of  war,  or  substances  which  are  ordinarily  obtained  in  commerce 
only  from  one  country  ? 

{d)  Can  the  forest  policy  b^modified  so  as  to  permit  of  reducing  the  cost  of  assembling 
raw  forest  products,  as  for  example,  by  the  concentration  of  special  kinds  of 
trees  in  limited  areas,  and  by  improved  forest  transport  facilities  ? 

(e)  In  view  of  the  report   of   Sir  Edward  Maclagan's  Committee,   it  is   important  to 

obtain  opinions  as  to  what  extent,  anil  in  connection  with  what  Industries, 
co-operative  societies  can  be  encouraged. 

(f)  In  connection  with  the  points  already   noticed   in   paragraph   15,  regarding   the 

collection  and  distribution  of  Information  under  Government  agency,  could  the 
principal  Government  departments  which  use  imported  articles  assist  Indian 
industries  by  publishing  lists  of  these  articles,  or  by  exhibiting  the  articles  in 
commercial  museums  ? 
(ffl  The  possibility  of  formulating  a  scheme  for  financing,  by  existing  or  ncv\'  banktnjJ 
ao'encies,  the  marketing  of  indigenous  products. 
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i^PPENDIX  A-3] 

INSTRUCTIONS  TO  PERSONS  INVITED  TO  GIVE   EVIDENCE  BEFORE  THE 

COMMISSION. 

It  is  not  intended  that  individuals  or  bodies  invited  to  give  evidence  should  attempt 

J        to  answer  all  the  questions. 

* 

The  Commission  will  naturally  attach  importance  to  the  practical  experience  and  special 
hnowledge  which  witnesses  have  acg^uired  of  the  matters  regarding  which  fhey  offer 
opinions. 

1.  The  questions  in  the  accompanying  lists  have  been  framed  so  as  to  cover,  as  far  as 
practicablej  the  whole  scope  of  the  enquiry  to  be  made  by  the  Indian  Industrial  Commission. 

2.  Each  witness  will  also  be  examined  orally  by  the  Commission.  At  the  oral  examina- 
tion, he  will  probably  be  examined  on  his  written  evidence  in  order'  to  make  cleaj:  doubtful 
points,_and  otherwise  to  enable  the  Commission  to  estimate  its  value. 

3.  A  Chamber  of  Commerce  or  similar  body  invited,  as  a  Chamber  or  body,  to  give 
evidence,  may-  either  submit  one  set  of  answers  to  the  questions,  which  it  desires  to  answer, 
and  select  not  more  than  three  representatives  to  support  its  views  in  oral  examination  ;  or  it 
may.  nominate  two  or  three  individuals  to  give  each  his  own  vietvs,  in  writing  and  afterwards 
orally.  These  individuals  may  be  selected  _^either  as  representing  different  interests  or  as 
having  knowledge  and  experience  of  different  subjects,  or  as  representing  different  views  on 
one  or  more  subjects. 

Individuals  who  are  members  of  Chambers  of  Commerce  or  similar  bodies  may  give 
evidence,  at  their  own  request  or  by  invitation,  independently  of  these  arrangements.  The 
evidence  of  these  witnesses  will  be  taken  as  representing  their  individual  views  only.  ' 

4.  In  answering  the  printed  list  of  questions,  witnesses  need  not  restrict  themselves  to  a 
series  of  answers  to  the  questions  on  wliich  they  desire  to  give  evidence.  The  questions  are 
intended  merely  as  a  guide  to  show  witnesses  the  matters  on  which  the  Commission  desires  to 
gather  information  and  opinions.  The  Commission  prefers  that  witnesses  should  submit  tJieir 
views  in  a  connected  statem'ent  for  each  subject ,  and  include  in  each  such  statement  their 
answers  to  the  various  questions. 

5.  Witnesses  who  desire  that  any  portions  of  their  evidence  should  be  treated  as  confi- 
dential are  requested  clearly  to  mark  such  portions.  Oral  evidence  will  also  be  treated  as 
confidential  when  witnesses  so  desire.  They  will  be  given  the  opportunity  of  revising  the 
proofs  of  their  oral  evidence. 


QUESTIONS  FOR  THE  ASSISTANCE  OP  WITNESSES. 

'    I.' — Financial  aid  to  industkial  entekpeises. 

Capital.  1.  Please  state  if  you  have  had  any  experience  of  the  raising   of   capital  for   industrial 

enterprises  ? 

If  so,  what  difficulties  have  you  found  in  doing  so  ?  ' 

What  suggestions  have  you  to  make  for  removing  these  difficulties  ? 

2.  What  are  the  sources   from  which  capital  for  industrial  enterprise^   is  principally 
drawn  ? 

3  [a] .  Can  you  suggest  any  new  sources  from  which  capital  may  be  drawn  ? 

3.  Do  you  know  of  any  kinds  of  industrial  enterprises  where  more  concerns   have  been 
started  than  can  be  maintained  in  full-time  employment  ? 

If  so,  please  describe  the  general  conditions. 

Qovernment  ^i.  What  is  yoUr  knowledge  or  experience  of  financial  aid   by  Government  to  industrial 

asBistaiico.  <yiterprises  ? 

5.  What  are  youl?  opinions  on  the  following  methods  of  giving  Government  aid  to  exist- 
ing or  new  indilstties  : — 

,  (1)  money  grants-in-aid  j 

(2)  bounties  and  subsidies ; 

(3)  guaranteed  dividends  for  a  limited 4)erIod,  with  or  without   subsequent   refund  to 

Government  of  the  expenditure  incurred  in  paying  dividends  at  the  guaranteed, 
rate ; 

(4)  loans,  with  or  without  interest ; 

(5)  supply  of  machinery  and  plant  on  the  hire-purchase  system  / 
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(6)  provision  of  part  of  share  capital  of  companies  on  the  same  basis  as   pqbllc   sub- 

scriptions of  capital  j 

(7)  guaranteed  or  preferential  Government  purchase  of  products  for  limited  periods  j 

and 

(8)  exemption  for  a  limited  period  of  the  profits  of   new   undertakings   from   income- 

ta?  j  and  exemption  from  any  tax  on  an  industry,  or  on  any  article  used   in   a» 
industry. 

6.  In  which  methods  of  Government  assistance  should  there  be  Government  control  or 
supervision  ? 

What  should  be  the  form  of  such  control  or  supervision  ?  {E.g.,  Government  audit  or 
appointment  of'  Government  directors  with  defined  powers  for  the  period  during  which  direct 
assistance  lasts.) 

7.  What  is  your  experience  or  opinion  of  Government  pioneer  factories  ?  Pioneer  factories, 

fNoTB.— By  pioneer  factories  are  meant  those  established  primarily  to  ascertain  whether  a  new  industry  is  q'om» 
mercially  practicable  f 

By  demonstration  factories  (see  questions  19  and  20)  are  meant  those  established  primarily   for  giving  demoustra^ 
tions  of,  and  instruction  in,  improved  methods  for  industries  which  have  been  proved  to  be  commercially  practicable,] 

8.  In  what  ways  and  to  what  extent  should  Government  pioneer  industries  ? 

At  what  stage  should  pioneer  factories  be  either  closed  or  handed  over  to  private  capitalists 
or  companies  ?  . 

What  limits  and  restrictions,  if  any,  should  be  imposed  on  the  conversion  of  successful 
pioneering  experiments  into  permanent  Government  enterprises  ? 

9.  In  your  experience  what  industries  are  hampered  by-  the  conditions  under   which  they  Financing  agencies, 
are  financed  as  going  concerns  ? 

Please  describe  the  method  of  financing  and  its  effect  on  the  industry  in  each  case. 

10.  In  what  ways  is  it  possible  to  give  more  assistance  to-  industrial  undertakings  by 
existing  or  new  banking  agencies  ? 

10  (a).  Do  you  think  there  is  need  of  a  banking  law  ? 
[See  also  question  39.] 

11.  Do  you  know  of  any  industries  which  have  been  developed  or  assisted  by  the  formation  Co-operative 
of  co-operative  societies  ?  -  societies. 

What  were  the  exact  means  adopted  and  what  were  the  results  obtained  ? 

12.  In  your  experience  what  are  the  industries  for  which  co-operative  societies  should  be 
encouraged.  -  * 

What  should  be  the  organisation  and  special  objects  of  these  societies.? 

12  [a).  What  suggestions  have  you  to  make  for  industrial  development  by  means  of 
Trade  Guilds, ,  such  as  exist  in  other  countries  ? 

How  far  should  the  State  encourage  the  promotion  of  such  Guilds  ? 

18.  What  principles  should  be  followed  in  order  to  prevent   Government   aid   competing  Limits  of    Govern- 
with  existing  or  discouraging  fresh,  private  enterprises.  .  ment  assi»tance. 

14.  Should  there  be  any  limitations  on  Government  aid  to  a  new  enterprise  if  it  competes 
with  an  established  external  trade  ? 

II. — Technical  aid  to  industeies. 

15.  What  is  your  personal  knowledge  or  experience  of   technical  and   scientific  aid  pro- Technical  aidia 
vided  by  Government  to  industrial  enterprise  ?  general. 

1 6.  What  is  your  personal  knowledge  or  experience  of  noticeable  benefits  received  by 
local  industries  from  researches  conducted  by  Government  departments  ? 

J7.  On  what  conditions  should  the  loan  of  Government  experts  be  made  to  private  firms 
or  companies  ? 

18.  Under  what  restrictions  and  conditions  would  you  allow  publication  of  the  results  of 
researches  made  by  a  Government- paid  expert  while  attached  to  a  private  business  ? 

19.  Can  you  suggest  any  industry  for  which    Government  demonstration  factories  should  Demonstration 
be  adopted  and  on  what  lines  ?     {See  note  below  question  7.)  factories. 

20.  Should  any  demonstration  factories  be  instituted  in  your  province  ? 

21.  What  has  been  your  experience  of  the  aid  afforded  by   the  Scientific  and  Technical  Research  abruad. 
Department  of  the  Imperial  Institute  ? 

What  are  its  advantages  and  disadvantages  ? 

22.  In  addition  to  arrangements  made  for  research  in  India,  is  it  advantageous  to  have 
provision  for  research  for  special  subjects  in  the  United  Kingdom  ? 

If  so,  for  what  special  purposes  is  it  advantageous  to  conduct  researches  in  England 
rather  than  in  I^dia  ? 
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Surveys  for 
induatrial  purposes. 


Commercial 
museums. 


Sales  agencies. 


Exhibitions, 


Trade  representa- 
tives. 


Government 
patronage. 


Banking  facilities. 


Supply  of  law 
materials. 


Laud  policy. 


23.  In  whatjyays  can  the  Advisory  Council  for  Research  in  the  United  Kipgdpm  give 
assistance  <;o  Indian  industries  ? 

24.  Can  you  suggest  for  this  country  any  system^  similar  to  that  of  the  Advisory 
Council  for  Research  in  the  United  Kingdom,  for  referring  research  problems  to  Colleges  and 
other  appropriate  institutions  in  India  ?     (See  questions  75  and  76.) 

25.  Does  the  existing  knowledge  of  the  availaljle  resources  of  the  country-— agricultural, 
forest,  mineral,  etc.-^require  to  be  supplemented  by  further  surveys  ? 

26.  How  should  such  a  survey  be  organised  ? 
Wh^  should  be  its  precise  objects  ?  " 

27.  How  should  its  results  be  made  most  useful  to  industries  ? 

27  {a.)  What  is  your  experience  or  opinion  of  the  value  of  Consulting  Engineers  appointed 
by  Government  to  aid  industrial  enterprise  by  technical  advice  aijd  by  the  supply  of  plans 
and  estimates  ? 

(b)  Should  such  Consulting  Engineers  be  allowed  to  undertake  the  purchase  of  machinery 
and  plant  for  private  firms  or  Individuals  ?     If  so,  under  what  conditions  ? 

[  See  questions  63  ei  seq.  ] 

III.— Assistance  in  marketing  pbodtjcts. 

28.  What  Is  your  experience  or  opinion  of  commercial  museums,  e.^.,  that  In  Calcutta? 

29.  If  you  think  commercial  museums  should  be  developed  and  increased  In  number 
what  suggestions  have  you  to  make  regarding  their  situation,  arrangement  and  working. 

30.  What  is  your  experience  or  opinion  of  sales  agencies  or  commercial  emporia  for  the 
sale  as  well  as  the  display,  of  the  products  of  minor  and  unorganised  cottage  industries. 

How  should  they  be  developed  ? 

30  (a).  Would  travelling  exhibitions  of  such  Industries  be  of  advantage? 

31.  What  Is  your  opinion  or  experience  of  the  value  of  Industrial  exhibitions? 

32.  Should  Government  take  measures  to  hold  or  to  encourage  such  exhibitions  ? 
If  so,  what  should  be  the  Government  policy  ?  ' 

S3.  What  should  be  the  nature  of  such  exhibitions  ? 

Should  they  be  popular  in  character,  or  should  they  aim  merely  at  bringing  sellers  and 
buyei^  into  contact  ? 

34.  Should  trade.representatlves  be  appointed  to  represent  the  whole  of  India,  in  Great 
Britain,  the  Colonies  and  foreign  countries  ? 

What  should  be'  the  qualifications  of  these  trade  representatives  ? 

How  should  their  duties  be  defined  ? 

35.  In  addition  to  these  trade  representatives  would  it  be  suitable  in  some  cases  also  to 
have  temporary  Commissions  for  special  enquiries  ?  — 

36.  Should  provinces  in  India  itself  have  trade  representatives  In  other  provinces  ? 
How  should  such  representation  be  arranged  for  ? 

37.  Should  the  principal  Government  departments  which  use  imported  articles  publish 
lists  of  these  articles,  or  exhibit  them  In  commercial  museums  ?  ^ 

38.  With  reference  to  the  encouragement  of  Indian  industries,  have  you  any  criticisms  to 
offer  regarding  the  working  of  the  present  rules  relating  to  the  purchase  of  stores  by  Govern- 
ment departments  ? 

Have  you  any  changes  to  propose  in  the  rules  themselves, 

39.  In  what  way  is  It  possible  to  assist  in  marketing  indigenous  products  by  more 
banking  facilities,  either  through  existing  agencies  (such  as  the  Presidency,  Exchange,  Joint 
Stock  and  Co-operative  Credit  Banks)  or  through  new  agencies  (such  as  Industrial  and  Hypo- 
thec Banks)  ?     (See  also  question  10.') 

IV. — Othee  poems  op  Government  aid  to  industries. 

40.  What  conditions  should  control  the  supply  of  Government-owned  raw  materials  {e.g., 
forest  products)  on  favourable  terms  ? 

41.  Is  there  any  check  at  present  Imposed  on  Industrial  development  In  your  province  by 
the  land  policy  of  Government  ? 

If  so,  what  remedies  do  you  suggest  ? 

(NoTb. — The  expression  "  land  policy  "  is  intended  to  cover  laws  and  regulations  relating  to  settlements,  the 
Oovernmeut  assessment,  rents,  tenant  rights,  permission  to  use  land  for  industrial  purposes,  and 
geuerally  all  matters  connected  with  the  ownership  and  use  of  land.) 

42.  On  what  princIpleB  should  Government  give  concessions  of  Ifind  for  the  establijshpiept 
of  n^w,  or  the  development  of  existing  industries  ? 
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43    What  criticisms  have  you  to  make  regarding  the  working  of  the  present  law  for  the 
acquisition  o£  land  on  behalf  of  industrial  companies  ?  ,  * 

What  modifications  of  the  law  do  you  recommend  ? 

43(a).  In  what  ways  and  on  what  terms  can  Government  assist  in  the  provision  of  sub- 
terranean or  surplus  surface  water  for  industrial  purposes. 

V — Training  op  laboue  and  supervision. 

44(a).  Do  you  think  that  the  lack  of  primary  education  hinders  industrial  development  ?     General, 

(i)  What  hap  been  done  in  any  industry  of  which  you  ^have  had  experience  to  improve 
the  labourers'  efficiency  and  skill  ? 

45.  What  steps  do  you  consider  should  be  adopted  to  improve   the  labourers'  efficiency 
and  skill — 

(a)  generally,  and 

(i)  in  any  industry  of  which  you  have  had  experience  ? 

46.  What  special  knowledge  or  experience  have  you  of  the  training  of  apprentices  in  Apprenticeghip 
factories  and  workshops  ?  indusTriri^and  other 

47.  What  advantages  have  you  observed  to   follow  from  the  establishment  of  industrial  schools, 
schools  ? 

48.  On  what  lines  should  these  two  systems  of  training  (i.e.,  apprenticeship  system 
and  industrial  schools)  be  developed  and  co-ordinated  ?  / 

49.  What  has  been  your  experience  of  day  schools  for  short-time  employees,  or  of  night 
schools  ? 

How  should  these,  be  developed  ? 

50.  Should  industrial  and  technical  schools  and  commercial  colleges  bo  under  the  control 
oLthe  Department  of  Education  or  of  a  Department  of  Industries  ? 

Whit  measures  should' be  adopted  in  order  that  these  two  departments  should  work  in 
unison  in  controlling  industrial  schools  ?  > 

51.  What  measures  are  necessary  for  the  training  and  improvement  of  supervisors  o^  Training  of 
all  grades  and  of  skilled  managers  ?  ^  supervising  and 

.''-,'.  technical  staff. 

52.  What  assistance  should   be  given  to  supervisors,   managers  and.  technical   experts 

of  private  firms  te  study  conditions  and  methods  in  other  countries  ?     (See  question  77.) 

53.  In  what  circumstances,  and  under  what  conditions  should  industries  assisted  by 
Government  be  required  to  train  technical  experts  ? 

54.  Is    there  a  want   of   uniformity  in  the   standard   of  examinations  for  mechanical  Mechanical 
engineers   held   in    the  various   provinces   where   engineers   in  charge   of  prime-movers  are  eagineers. 
required  in  certain  cases  to  be  certificated  ? 

If  so,  should  measures  be  adopted  to  make  such  tests  uniform  so  that  the  Local  G  overn- 
ments  and  Administrations  may  reciprocate  by  recognising  each  other's  certificates  ? 

55.  If  the  law  in  your  province  does  not  require  any  qualifications  in  an  engineer  in 
charge  of  a  prime-m6ver,  have  you  any  criticisms  or  suggestions  to  make  ? 

VI. — General  official  administration  and  organisation. 

66.  What  provincial  organisation  exists  in  your  province  for  the  development  of 
industries  ? 

What  criticism  have  you  to  make  regarding  its  constitution  and  functions  ? 

67.  What  organisations  do  you  recommend  for  the  future  development  of  industries  in 
your  province  ? 

Should  there  be  a  Board  of  Industries  ? 

If  so,  what  should  be  the  functions  of  such  a  Board  ? 

Should  it  be  merely  advisory  or  should  it  have  executive  powers  with  budgetted  funds? 

58.  If  you  recommend  an  Advisory  Board,  how  should  it  be  constituted? 

59.  If  you  recommend  a  Board  with  powers,  what  should  be  its  constitution  and  how 
should  its  powers  be  defined  ? 

60.  Should  there  be  a  Director  of  Industries  ? 
What  ekoxM  he  his  functions  ? 

Should  he  be  a  business  man,  or  a  non-expert  official,  or, a  technical  specialist? 
What  other  qualifications  should  he  possess  ? 

61.  If  you  recommend  both  the  formation  of  a  Board  of  Industries  and  the  appointment 
of  a  Director  of  Industries,  what  should  be  the  relations  between  the  Board  of  Industries, 
the  Director  of  Industries  and  the  Provincial  Government  or  Administration  1 

62.  What  form  of  machinery  do  you  propose  in  order  to  correlate  the  separate   activities      ^  • 
of  the  various  provinces  as  regards  industries  ? 
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Cottage  iudusti'ies. 


Geaeral. 


Imperial  depart- 
ment. 


Provincial  depart- 
ments. 


.  Technological  insti- 
tutions. 


Co-ordination  of 
I'esearch. 


Study  of  foreign 
methods. 

^Reference  libraries. 


Colleges  of 
Commerce. 


Is  it  practicaiale  to  form  an  Imperial  department  under  a  single  head  ? 

If  so,  what  should  be  the  functions  of  such  a  department  ? 

6%{a).  Should  there  be  special  measures  taken  or  special  sections  of  a  Department  of 
I  ndustries  organised  for  the  assistance  of  cottage  Industries  ?  — 

62(3).  Please  explain  in  detail  what  should  be  the  Grovernment  policy  as  regards  cottage 
industries  and  how  it  should  be  carried  into  effect  ?  In  this  connection;  see  especially 
questions  11,  30,  64  and  72. 

62  (c) .  What  cottage  industries  do  you  recommend  should  be  encouraged  in  this  way  ? 

■VII. — Organisation  op  Technical  and  Scientific  Departments  oj?  Government.  _ 

63.  Are  there  in  your  province  any  technical  and  scientific  departments  which,  are 
capable  of  giving  assistance  to  industries  ? 

If  so,  what  criticisms  have  you  to  make  regarding  their  organisation  ? 

What  changes  do  you  recommend  ? 

64.  In  order  to  aid  industrial  development  do  you  recommend  the  formation  of  any  new 
Imperial  Scientific  and  Technical  Departments  ? 

If  so,  for  what  subjects  or  natural  groups  of  subjects  ? 

65.  How  should  such  an  Imperial  department  be  constituted  and  recruited  ? 

66.  What  should  be  the  powers  of  the  head  of  the  department  ? 

If  he  has  executive  control  of  the  department,  what  should  be  his  relationship  to  the 
Imperial  Government  ?  < 

67.  What  should  be  the  relationship  of  an  expert,  whose  services  are  loaned  by  the 
Imperial  department  to  a  Local  Government,  with  the  Local  Government  and  the  latter's 
Department  of  Industries  ? 

68.  For  what  subjects  should  Local  Governments  engage  their  own  experts  or  organise 
their  omi  technical  and  scientific  departments  ? 

69.  Under  what  direct  control  should  these  experts  and  departments  be  placed  ? 

70.  On  what  terms  should  these  experts  be.  employed  ? 

■71.  What  is  the  most  suitable  way  of  developing  technological  research  institutions,  such 
as  the  Indian  Institute  of  Science  ?  -~. 

ll{a).  Should  there  be  a  Technological  Institute  for  each  province,  aud  should  such  Instil 
tutes  be  allowed  to  develop  as  independent  units,  or  should  they  be  fitted  into  a  general  develop- 
ment scheme  for  the  whole  of  India,  with  a  central  Kesearch  Institute  ? 

72.  As  regards  investigation  and  research  should  eaoh'lnstitute  be  general  in  its  activities 
and  interests,  or  should  each  d^l  with  limited  group  of  related  subjects  ? 

73.  Should  there  be  any  Government  control  ? 

If  so,  should  this,  control  be  imperial  or  should  it  be  purely  provincial  or  local  ? 

74.  Is  it  desirable  that  measures  should  be  taken  to  co-ordinate  and  prevent  unnecessary 
overlapping  of  the  research  activities  in  Government  Technical  and  Scientific  Departments, 
special  Technological  Institutes  and  University  Colleges  ? 

If  so,  what  are  your  suggestions  ? 

75.  What  noticeable  results  have  followed  from  the  institution  of  the  Indian  ^Science 
Congress? 

76.  Can  you  suggest  any  ways  in  which  the  Congress  might  become  more  useful  in 
assisting  industrial  development  ?     (See  question  24.) 

77.  What  encouragement  should  be  given  to  Government  technical  and  scientific  experts 
to  study  conditions  and  methods  in  other  countries  ?     (See  question  52.) 

78.  What  difficulties  have  you  exjjerienced  in  consulting  technical  and  scientific  works 
of  reference  ? 

79.  Have  you  any  suggestions  to  make  regarding  the  establishment  of  libraries  of  such 
works  ? 

80.  Do  you  think  that  the  establishment  of  a  College  of  Commerce  is  necessary  in  your 
province  ? 

If  so,  on  what  lines  should  it  be  organised  ? 

81.  In  what  1va;ys  do  you  expect  such  a  college  to  assist  industrial  development  ? 

81  {a) .  In  what  ways  can  Municipalities  and  Local  Boards  assist  in  promoting  industrial 
and  commercial  development  ? 


Statistics. 


VIII.— Government  organisation  for  the    collection-  and   distribution  of  commercial 

INTELUGENCB. 

82.  Have  you  any  criticisms  to  offer  on  the  present  system  of  collecting  and  distributing 
statistics  by  the  Director  of  Statistics  ? 
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What  changes  do  you  suggest  ?  ' 


83.  Have  you  any  criticism  to  offer  on  the  present  system  of  collectfng  and  distributing  9°™??*'"'''*^ 
commercial  intelligence  by  the  Director-General  of  Commercial  Intelligence  ?  '"     '^^°'"'' 

What  modifications  do  you  suggest  ? 

84.  What  advantages  have  you  found  in  the  issue  of  the  "  Indian  Trade  Journal"  ?  Industrial  and 
Q-  oL  u  /~i  '  trade- ionrnals. 
30.  tshould  Government  establish  or  assist  industrial  or  trade  journals,  either  for  general 

or  special  industries,  which  would  be  of  real  use  to  persons  actively  engaged  in  industries  ? 

86.  What   proposals  do  you  make  for  the   dissemination  of   information  of  this   kind 

through  the  various  vernaculars  ?  * 

87.  What  advantages  have  you  known  to  follow  the  issue  of  special   monographs   on  Other  publications, 
industrial  subjects  or  publications  like  those  of  the  Forest  and  Geological  Departments  ? 

What  measures  do  you  advise  in  order  to  increase  the  usefulness  of  these  publications  ? 

88.  Are  there  any   other  directions   in   which   Government   could   collect   and   publish 
information  of  a  kind  likely  to  assist  industries  and  trades  ? 

IX. — OlffiSR   FORMS    OF    GOVERNMENT   ACTION   AND   ORSANISATXON. 

89.  Are  there  any  products  for  which  a  system  of  Government  certificates  of  quality  Certiecates  of 
should  be  established  ?  quality. 

Fox   what   products   should   such   certificates'^  be   compulsory,   and   for    what    products  > 
voluntary  ?  / 

^  90.  What  should  be  the  organisation  for  testing  each  class  of  products  and  granting 
certificates  ? 

91.  Are  there  any  classes  of  materials  for  manufacture  or  of  manufactured  articles  for  the  ^/^T.^"'!'?'^  °* 
adulteration  of  which  penalties  should  be  imposed.  "  "  ^™  -°''' 

92.  For   each  such    class   of   goods   what  organisation   do   you  suggest  for  purposes  of 
inspection  and  prosecution  of  offenders  ? 

93.  Have  you  any  other  suggestions  to  make  in  regard  to  the  prevention  of  misdescription  Misdescription, 
of  goods  geneially  ? 

94.  What  is    your- opinion   on   the  present   state  of  Indian  law  relating  to  marks  and  ?■''^^®"'**'''^  ""^ 
descriptions  of  propriet^y  and  other  articles  of  trade.    '  *™  ^' 

95.  Have   you   any  criticisms  or   suggestions  to   make  regarding  the  existing  law  and  Patent  laws, 
regulations  relating  to  patents  ? 

96.  Is   it   desirable   and   practicable   in  the   interests   of  trade,  to  introduce  a  system  of  Registration  of 
registration  or  disclosure  of  partnerships  ?  _  partnerships. 

97.  To   what   extent  does   the   lack  of  transport  facilities   by  road,  rail  or  water  hinder  Roads,  railways 
industrial  development  in  your  province  ?  '  and  waterways. 

Have>  you  any  specific  recommendations  to  make  ? 

98.  Have   you   any   criticisms   to   offer  regarding  railway  freights,  the  classification  of 
goods,  the  apportionment  of  risk,  and  the  regulation  of  rates  ? 

What  are  your  proposals.? 

99.  Are  there   any  railway  extensions   necessary  in  your  province  to  develope  new  or  to 
extend  existing  Industries  ? 

100.  Similarly,  are  there  any  waterways  which  should  be  constructed,  extended  or 
improved  ? 

101.  Are  you  aware  whether  the  external  trade  or  internal  industries,  of  the  country  are  Shipping  freights, 
handicapped  by  any  dlfl5cultles  or  disadvantages  as  regards  shipping  freights  ?  .  » 

Can  yoa  suggest  any  remedies  ? 

102.  What  has   been   done  in  your   province   towards   ascertaining   the  possibilities  of  ^y^''°"8'ect»ic 
developing  hydro-electric  power  ?  -  P'"'"  '""^^^y^- 

Should  further  investigation  be  made  In  this  matter  ? 

102  (a).  Have  you  a.ny  criticisms  to  make  regarding  the  effect  of  the  Electricity  Attt  on 
-  industrial  enterprise  ? 

103.  What  difficultie^s   have   been    experienced    In   the   working   of  the   Mining   a^d  Mining  and 
Prospecting  Rules  (1913)  ?  '       ^    ~  Prospecting  Uulei. 

104.  Are  there  any  minerals  that  are  essential  for  Industries  of  Imperial  Importance  that 
ought  to  be  developed  at  public  expense  ?  {H.g.,  minerals  of  direct  importance  for  the 
manufacture  of  munitions  of  war,  or  minerals  ordinarily  obtained  in  commerce  from  one 
country  only.) 

105.  From  the  point  of  view  of  Industrial   enterprise,  have  you  any  criticisms  to  make  Forest  Department, 
regarding  the  policy  and  working  of  the  Forest  Deparlimcnt  ? 

What  suggestions  do" jrou  ma^e  ? 
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106.  What  measures  are  practicable  to  reduce  the  cost  of  assembling  raw  forest  products  ? 

107.  To  what  extent  is  it  practicable  to  concentrate  special  kinds  of  trees  in  limited  areas  ? 

108.  What  noticefible  deficiencies  in  forest  transport  are  known  to  you? 
What  suggestions  do  you  make  for  their  removal  ? 

Jail  competition.  109.  Have  you  any  complaints  to  make  regarding  competition  by  jail  industries  ? 

X. — General. 

110.  What  suggestions  have  you  to  makeior  the  development  of  any  industry  in  which 
X  you  have  been  actively  concerned  or smterested?  ' '' 

111.  Does  your  experience   suggest  to   you   any  new  industry   for  which  India  seems 
peculiarly  suited  on  'account  of  its  resources  in  raw  materials,  labour  and  market  ? 

112.  What  supplies   of   raw   materials   are  known  to  you  of  which  the  use  in  industry  or 
,    trade  is  retarded  by  preventible  causes  ? 

What  are  these  causes,  and  how  should  they  be  removed  ? 

112  {a).  Have  you   any  suggestions  to  make  regarding  the  utilization  of  waste  from  raw 
materials  ? 

112  (i).  Have  you  any  suggestions  to   make  regarding  Govemlhent  aid  in  the  improve- 
ment of  raw  material,  such  as,  cotton,  silk,  sugarcane,  etc.  ? 

112  (c).   What    industries   in   the   country  are   dependent  on   the   importation  of  raw 
materials  and  partly  manufactured  articles  from  abroad  ?  ^ 

113.  Do  you  know  of  any  supplies  of  raw  materials  for  which  thera  is  a  good  case  for 
investigation  with  a  view  to  their  development  ? 
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ITINERARY  OP  THE  PRESIDENTS  MONSOON  TOUR  1916 
1916— 
June  30th 


July  2nd  to  13th 
„     14th  to  16th  4     . 
„     17th  to  19th 
„     20th  and  21st      . 
„     22nd  to  24th        .» 
„     25th  and  26th      . 
„     28th  to  August  4th 
August  5th  and  6th    . 
„      7th  and  8th     . 
„      9th    to    15th 
„    17th     to     24th 
„    25ih  to  September  3rd 
September  4th  .  to    8th 
'.      „        9th    . 
„       10th     . 
„      nth    to    i5th 
„      16th    to    17th 
„      18th    to    20th 
„      21st     .         , 


Departed  Simla. 
Halted  Calcutta, 

„        Ranchi. 

„        Sakchi. 

„        Calcutta. 

„ '  ^Kulti  with  a  visit  to  Asansol. 

„        Calcutta. 

„        Madras  with  visits  to  Nellikuppam  and  Cuddalore. 

„        Coimbatore. 

„        Ootacamund.  ^  * 

„        Bangalore  with  a  visit  to  Oorgaum. 

„        Bombay. 

„        Nagpur. 

„        Jubbulpore  with  a  visit  to  Katni. 

„       Maihar. 

„        Allahabad. 

„        Naini  Tal. 

„        Dehra  Dun. 

„        Cawnpore. 
Returned  Simla. 


/ 


313 


ITINERARY  FOR  THE  YEAR  1916-17  {FIRST  TOUR  OF  COMMISSION). 
1916— 


October  27th 


.  Assembled  at  Delhi 


Mr.  Low  was  absent   October 
27th— November  16th. 


a 7th  to  November  Halted  Delhi. 
Ist. 


November  2nd 
3rd 


4th  and  5th 
6th  to  lath 


„  Dehra  ~Dun. 

J,  Bareilly. 

„  Luclinow 

^  Cawnpore 


Pandit   MalavijEi   was    absent 
November  5th— 7th. 

Pandit   Malaviya   was   absent 

November  12th — 17th. 
"Sir  D.  Tata  was  absent   Nov- 
ember 10th— 30th. 


13th    . 

» 

Agra'. 

Sir  F.  Currimbhoy  was  absent 
November  13th— 26th, 

14th    . 

» 

Firozabad. 

15th    . 

» 

Benares. 

16th  to  20th 

1} 

Bankipore. 

21st  to  26th 

» 

Muzaffarpiir     with 
a  visit  to  Pusa. 

27th  to  December 
13th. 

» 

Calcutta. 

( 

December  14th  to  20th 


„    Nagpur  with  a  visit     Sir  F.  Currimbhoy  was  absent 
to  Katni;  '  December  1 7th— a4th. 

Pandit  Malaviya   was    absent 

December  1 7th-- ■24th. 
Sir  F.    Stewart    was     absent 

December   14th — 23rd. 
Sir     D.     Tata      was      absent 
\  '  December  17th— 24th. 


21st  to  aSrd 

• 

„    Jubbulpore. 

„        24th  to   January 
5th;  1917. 
1917- 

„    Calcutta. 

January  6th 

• 

„    Kulti 

„        7thandafch  . 

• 

„    Sakchi. 

„        9th  to  19th  . 

• 

t 

„    Calcutta 

„      21st  to  31st    . 

• 

„    Madras 

Febtuary  1st  to  3rd    . 

• 

„    Calicut 

4th  to  8th     . 

• 

„    Coimbatore 

9th  to  14th 

• 

„    Bangalore. 

17th  to  20th   . 

5 

„    Delhi. 

Subseq^uentlj  went  into  recess, 

Sir    F.    Stewart    was    absent 
January  6th — 8th. 


Sir  D.  Tata  was  absent 
January  19th— 28th. 

Sir  T.  Holland  was  absent 
January  29th — February 
14th. 

Dr.  Hopkinson  was  absent 
February  1st — 3rd. 

Pandit  Malaviya  was  absent 
February  4th— 14th. 
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ITINERARY  FOR  THE  YEAR  1917-18  (SECOND  TOUR  OF  COMMISSION). 
1017— 

November  7th    .         .  .  Assembled  at  Bombay. ' 

Halted  Bombay 


7th  to  December 
4th. 


Sir    T.  <  Holland   was    absent 

December  2nd — 34th. 
Mr.    Chatterton     was    absent 

November   28th— r-Deeember 

24th. 
Pandit   Malaviya    was  absent 

November     7th— December 

lOth- 
Sir  R.  Mookerjee   was    absent 

December  1st — 9  th. 


December  6th  to  15th 

»  „   Lahore. 

i> 

16th  and  17th      . 

„  Lyallpur  with  'a 
visit  to  Gojra. 

J; 

l&th  and  lath      . 

„    Rasul. 

» 

20th  to  22nd 

„  Amritsar  with  a 
visit  to  Dhariwal. 

}) 

24th  to    January 
3rd,  1918. 

J,    Calcutta 

1918- 

'■' -^V,.,' 

January 

4th  to  8th    . 

Halted  Gajihati 

„  9th  and  10th 

,r  12th  to    1 8th 

„  21st   „    26th 

„  28th  and  29th 

„      3 1  st  toTebruary  1st 
February  2nd   . 

„         3rd    . 

„         4.th    .  \     . 

„         5th    . 

„         6th    . 

„         7th  and  8th 
February  12th  to  April  6th 


April  8th 


Pandit   Malaviya  was   absent 
December  18th— 22nd. 


Sir  T.  Holland,  Sir  F.  Cnr- 
rimbhoy  and  Sir  D.  Tata 
were  absent  January  3rd. 


Sir  T.  Holland,  Sir  F.  Currim- 
bhoy,  and  Pandit  Mala- 
viya did  not  take  part  in 
Assam  or  Burma  tours. 

Sir  D.  Tata  did  not  take,  part." 
in  Assam  tour, 

„    Shillong. 

„    Calcutta. 

„    Rangoon. 

„    Namtu  with  a  visit     Sir  D.  Tata  was   absent   Janu- 
-  to  the    Bawdwin         ary  38th— 29th. 
Mine. 

„  Mandalay.    ,~ 

„  Nyaungu.  ^ 

„-  Singu.  _     < 

„  Yenangyaung.  ^ 

„  AUanmyo. 

„  Prome.  ■* 

„  Rangoon. 

Halted  Calcutta     .  .  After  February    14th  the    Com- 

mission went  into  recess.  The 
Members  met  March  18th— 
29th  to  consider  the  draft 
report,  with  the  exception  of 
Sir  T.  Holland  who  was  unable 
to  be  present.  Mr.  Chatterton 
was  absent  March  34th— 29th 
and  Pandit  Malaviya  March 
'    18th— 21st,  • 

Arrived  Siml^ 


\ 
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LIST  OF 
Date  of  insj)e'ction. 
October  1916— 
26th      . 

asth    . 

Nowmber  1916 — 
and 

3rd 


/ 


4th  .     ._ 

7tr  . 

8th  '. 
9th 

10th  . 

nth  . 

12th  . 

13th  . 

14th  . 

15th"  . 

16th'  . 

22nd  . 

2_3rd  . 

t 

24th  . 

25th  . 

29th  . 

30th  . 

December  1916- 

2ucl  .     • 

4th  .- 


INSPECTIONS  (1916-17  TOUH). 

Name  of  place  visited  or  inspected, 

Delhi  Biscuit  Factory. 

The  Art  Industries  of  Delhi, 

C  Forest  Research  Institute,  Dehra  Dun. 


Thymol   Factory   of  the   Dixon   Chemical    Company^ 
V^     Dehra  Dun. 

"Match  Factory,  Bareilly. 

\  Furniture  Workshops,  Bareilly. 

I 

l^Grovernment  Carpentry  School,  Bareilly. 

f  Upper  India  Paper  Mills,  Lucknow.-  * 

I 

■\  School  of  Arts  and  Crafts,  Lucknow. 

I 

-  (^Mechanical  Engineering  School,  Lucknow. 

Cawnpore  Woollen  Mills. 

TBrushware,  Limited,  Cawnpoi'e.    * 

I, Elgin  Mills,  Cawnpore. 

Messrs.      Cooper      Allen     and     Company,     Limited,, 
Cawnpore.  - 

Government  Harness  Factory;  Cawnpore. 

Village  Settlements,  Cawnpore. 

Cawnpore  Sugar  Works,  Limited. 

John's  Flour  Mills,  A^ra. 

Glass  Works  at  Firozabad. 

Government  Weaving  School,  Benares. 

Bihar  School  of  Engineering,  Bankipore. 

Japaha  Sugar  Company,  Muzaffarpur. 

^ricultural  Research  Institute,  Pusa. 
TBpse's  Cutlery  Factory,  Muzaffarpur. 
(^Bengal  Preserving  Company,  Muzaffarpur. 

Saltpetre  Refinery,  Muzaffarpur. 
TTitaghur  Paper  Mills. 
i^Titaghur  Jute  Mills.      ^   "^ 

Calcutta  Pottery  Works. 


Sibpur  Civil  Engineering  College. 
Calcutta  Port. 


S16 


LIST  OF  INSPECTIONS  (1916-17  TOVn)—confd. 


/ 


3rd 


Date  of  inspeciion. 

December  1916 — concld. 
5th 


6th 

lath  . 

16th  . 

2Uth  . 

2lBt  . 

22iid      . 
January  1917 — 

6th 

7th  and  8th    . 
12th      . 

13th      . 

15th  - 

23rd  . 

a5th  . 

26th  . 

27th  . 
Ifehruary  1917 — 
1st 


5  th 
Sth 

nth 

12th 
13th 


Name  of  place  visitid  or  inspected. 

Pen  and  Pencil  Factory  of  Messrs.  F.  N.  Gooptu  and 
(Company,  Calcutta. 

Messrs.  Jcssop  and  Company's  Iron  Works,  Howrah. 

BengaLNational  Tannery,  Calcutta. 

School'of  Handicrafts,  Nagpur. 

Cement  Works,  Katni. 

Pottery    Works    of    Messrs.    Burn    and     Company, 
Jubbulpore. 

Gun  Carriage  Factory,  Jubbulpore.  -^ 

f  Bengal  Iron  and  Steel  Company's  Works,  Kulti. 
I 

\  Kumardhubi  Engineering  Works,  Limited    (Bird  and 
}      Company) . 
1^  Kumardhubi  Fireclay  aijd  Silica  Works,  Barakar. 

Tata  Iron  and  Steel  Company,  Sakchi.  ■■ 

Workshops  of  Messrs.  Burn  and  Company,  Hqwrah. 

f*  Messrs.    D.   .Waldie  and   Company  and    the    Bengal 
\      Distilleries,  Limited,  Konnagar. 


1 


Government  Central  Weaving  Institute,  Serampoio. 
Ordnance  Factories,  Cossipore  and  Ishapur. 
Buckingham  and  Carnatic  Mills,  Madras. 
Chrome  Leather  Company's  Tannery,  Pallavaram. 
Indian  Aluminium  Company,  Madras. 
Harbour  Works,  Madras. 

r  Henke's  Tile  Works,  Feroke,  Malabar. 
(  Government)  Fish  Canning  Station,  Beypore.    '' 
'Cocoanut  Oil  Mill,  Calicut. 

Coir  Weaving  Slfed,  Calicut. 
■{  Basel  Mission  Weaving  Establishment,  Calicut. 

New  Malabar  Timber  Yards,  Calicut. 

^Government  Soap  Factory,  Calicut. 

Agricultural  College,  Coimbatore. 

Singanallur  Jaggery  Factory  (near  Coimbatore); 

Sandalwood-  Oil  Factory,  Bangalore.  / 

Kolar  Gold  Fjelds. . 
r"  Indian  Institute  of  Science,  Bangalore, 
(steam  Jaggery  Boiling  Plant,  Agaram. 
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Late  of  inspection 

'November  1917 — 
14th      . 
17th      . 

19th  . 

20th.  . 

aist  . 

22nd  . 

24th  . 

27th  . 

28th      . 

29th      . 

December  1917- 
9th 


nth 

■m 

14th 
15th 
16th 

17th 

18th 

19th, 

20th 

21st 

22nd 


LIST  OF  INSPECTIONS  (1917-18  TOUR). 

Name  of  place  visited  or  inspected. 


Bombay  Harbour. 

Great     Indian     Peninsula     Railway     Carriage    ancl 
Wagon  Workshops,  Matunga. 

J.  J,  School  of  Art,  Bombay. 
"  Victoria  Jubilee  Technical  Institute,  Bombay, 

Bombay  Medical  Stores  Depot. 

Inspection  of  Chawls,  Bombay. 

Tata  Hydro-electric  Works, 

Royal  Indian  Marine  Dockyard,  Bombay. 

rSydenham  College  of  Commerce,  Bombay. 

[^Bombay  Swadeshi  Stores.  ' 

Queen   Mary   Technical   School    for   disabled   Indian 
Soldiers,  Bombay. 

Government  Rogin  and  Turpentine  Factory,  Jallo. 
^North- Western  Railway  Workshops,  Lahore. 
<  Railway  Technical  Institute,  Ijahore, 
^Hindu  Technical  School,  Lahore. 
Government  Central  Weavery,  Lahore. 

!Mayo  School  of  Art,  Lahore. 
Central  Jail  and  Borstal  Jail,  Lahore. 
Cotton  Market,  Gojra, 

{Agricultural  College,  Lyallpur. 
Wheat  Elevator,  Lyallpur. 

Salt  Mines,  Khewra. 

^Engineering  College,  Rasul. 

I 
•{  Head  Works  of  Lower  Jhelum  Canal. 

l^Upper  Jhelum  Canal. 
Hydro-electric  Works  and  Pumping  Scheme,  Amritsar. 

1^ Criminal  Tribes  Settlement,  Dhariwal. 

! 
•{  New  Egerton  Woollen  Mills,  Dhariwal. 

^Borstal  Jail,  Dhariwal, 

TGhulam  Sadiq's  Carpet  Factory,  Amritsar. 
l^Munioipal  Technical  School,  Amritsai. 


4? 
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LIST  OF  INSPECTIONS  (1917-18  TOVB)— conoid. 
Date  of  inspection.  Name  of  place  visited  or  inspected. 


January  1918- 
6th 
10th     . 

23rd      . 

24th      . 
25th      . 
28th      ; 
29th      . 
31st      . 
VeliTuary  1918- 
1st 
2iid 
3rd 
4th 

eth 

6th 

7th 

28th       . 
MareA  1918— 
11th      .       , 


Silk- Weaving  Village  of  Sualkuohi. 

Experimental  Fruit  Station,  Shillong. 

Arts  Exhibition,  Bangoon. 

Teak   Yards  and  Saw   Mills  of  the  Bombay-Burma 
Trading  Company,  Limited,  Rangoon. 

Messrs.  Steel  Brothers'  Bice  Mill  at  Pazundaung. 

Burma  Oil  Company's  Refineries  at  Syriam. 

Namtu  Smelters. 

Bawd  win  Mine. 

Irrawaddy  Match  Company,  Mandalay. 

Saunders'  Weaving  Institute,  Amarapura. 

Lacquer  Workers  at  Nyaungu. 

Oil  fields,  Singu. 

Oil   fields  at  Yenangyaung— Drilling    and    Pumping 
station. 

Jamal's    Cotton    and    Produce    Company,     Limited, 
Allanmyo. 

Hand-loom  Weaving  at  Shwedaung. 

Government   School  of    Engineering    and    Technical 
High  School,  Insein. 

Calcutta  Technical  Evening  School. 


East   Indian  Railway   Locomotive  Workshops,  Jamal- 
pur. 
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APPENDIX  B. 

DRAFT  NOTE  ON  THE  INDUSTRIAL  ASPECT  OF  COTTON 

GROWING  IN  INDIA. 

The  first  point  for  consideration  is  the  possible  increase  of  the  outturn   of  The  world 
Indian  cotton.    The  figures  below,  which  are  taken  from  Professor  Todd's  book  Position. 
"  The  World's  Cotton  Crops  "  (pages  395,  410),  will  show  the  world  position. 

(Figures  in  OOO's  of  500  lbs  bales.) 

»Tear.                     1907-08.      1908-09.      1909-10.      1910-11.     1911-12.  1912-13.  1913-14. 

Production          .     18,640     22,271     20,536     22,829     26,186  26,0M  27,703 

Consumption      .     21,053     22,887     22,318     24,605     26,126  26,863  27,000 

According  to  these  estimates,  the  supply  was  as  a  rule  in  considerable 
deficit,  but  it  is,  at  any  rate,  clear  that  there  has  thus  been  an  actual  shortage 
of  cotton,  which  will  tend  to  become  more  acute  as  the  standard  of  comfort  . 
rises  in  the  less  civilised  countries  of  the  world.  It  seems  a  generally  accepted 
view  that  much  more  cotton  cloth  could  be  sold,  if  greater  supplies  of  cotton 
were  available.  In  case  of  shortage,  it  is  evident  that  Great  Britain  will  be 
the  chief  sufferer.  Her  mills  consumed  4,300,000  bales,  of  which  3,700,000 
(500  lbs.)  came  from  America,  400,000  from  Egypt  (720  lbs.),  5^,000  from 
India  (400  lbs.),  and  150,000  from  elsewhere.  The  mill  consumption  of  the 
United  States  of  America  has  followed  the  course  shown  below  : — 

Proportion  of 
United  States  crop 
Year.  000  bales.  consumed  by 

United  States 
mills. 

1911 4,301  35-6 

1912 5,391  335 

1913 5,389  38-2 

1914    ,    .    .    .   ■  .    .    .    .  5,503  37-8 

1915 6,088  40-3 

The  increase  in  the  average  United  States  crop  for  the  above  period  over  the  period  1890-96  was  6,000,000  bales, 
of  which  increased  consumption  in  the  United  States  took  2,730,000  bales,  and  Continental  increased  consumption 
2,680,000  bales,  leaving  only  640,000  bales  for  Great  Britain. 

The  last  year  shows  the  highest  percentage  of  any  year  except  1910,  when 
the  United  States  mills  took  over  40  per  cent,  of  the  very  small  crop  of  the 
year.     It  seems  clear  that  the  relative  proportion  of  the  crop  taken  by  the  , 

local  mills  is  bound   to  increase,  and  that  any  such  increase  will  be  at  the 
expense  of  British  spinners. 

The  latter  have  carefully  examined  the  developments  possible  in  different 
parts  of  the  British  Empire. 

In  comparison  with  Britain's  African  Colonies,  India  is  a  country  with 
good  communications,  an  intelligent  agricultural  population,  and  large  areas 
under  cotton.  Eor  these  reasons,  it  has  been  held  that  in  no  other  country 
can  the  requisite  increase  of  the  cotton  crop  be  obtained  so  quickly.  The 
matter  is  too  urgent,  from  the  point  of  view  of  the  textile  trade  of  the  world, 
and  especially  of  Great  Britain,  to  admit  of  awaiting  the  results  of  work  in  so 

IfoTB. The  Commission  understands  that  a  preliminary  version  of  the  above  note,  prepared  in  Decembpr  1916, 

was  placed  before  the  Secretary  of  State  by  the  Government  of  India,  and  was  taken  into  consideration  by  him  when 

sanctioning  the  appointment  of  the  Cotton  Committee.     This  body  has  been  enquiring  into  the  various  matters  raised 

i  n  this  note,  and  the  Commission  therefore  thinks  it  unnecessary  to  revise  the  draft  note,  which,  hosvevor,  it  desires 

to  place  on  recqid. 

*  Statement  No.  I  appended  (hows  farther  details  and  values. 

42  a 


§20 

difficu.it  a  country  as  tropical  Africa.  Admitting  the  need,  it  is  hardly  part  of 
our  duty  to  enquire  if  a  case  can  be  made  out  for  bringing  any  pressure,  other 
than  the  inducement  of  higher  profits,  to  bear  on  the  Indian  ryot,  in  order  to 
get  him  to  increase  the  area  under  cotton.  Indeed,  even  an  increased  price  for 
cotton  will  tend  to  fail  of  effect  by  enhancing  the  price  of  food  grains,  if  it  • 
raises  the  proportionate  area  under  cotton  beyond  a  very  easily  reached  limit. 
If,  on  the  other  hand,  the  outturn  of  the  existing  cotton  area  can  be  increased, 
then  the  inducement  to  grow  cotton  will  be  the  greater,  while  the  •  world, 
including  India,  will  get  what  it  wants,  namely,  more  cotton.  There  is  no 
doubt  a  great  deal  of  scope  for  improvement.  The  average  yield  for  India  is 
98  lbs.  of  ginned  cotton  per  acre  ;  while  the  figures  for  America  and  Egypt 
are  200  lbs.  and  450  lbs.,  respectively. 

It  is  agreed  by  various  authorities  that  the  average  annual  cumulative 
increase  in  the  world's  demand  will  be  somewhere  between  1,000,000  and 
750,000  bales.  An  increase  of  60  per  cent,  in  the  outturn  of  6,000,000  bales, 
which  may  be  taken  as  representing  the  present  possibilities  of  India's  crop, 
would  satisfy  this  demand  for  three  years.  An  increased  outturn  is  perhaps 
the  least  difficult  of  the  various  agricultural  problems  connected  with  Indian 
cotton.  Granted  a  research  department  to  produce  more  prolific  types,  an 
organisation  to  introduce  them,  and  an  increased  supply  of  fertilisers ;  and  the 
rest  is  merely  a  question  of  time.  The  progress  that  has  been  made  along 
these  lines  will  be  discussed  when  we  come  to  speak  of  the  work  that  is  being 
done  in  the  difPerent  provinces.  But  the  matter  is  further  complicated  by  the 
low  mondj^  value  of  most  of  the  Indian  crop,  the  demand  of  Indian  spinners 
for  a  longer  staple,  and  the  generally  expressed  doubts  of  European  spinners  to 
what  extent  any  increase  in  the  Indian  short-staple  will  really  relieve  the 
situation,  and  whether  India  herself  is  not  incurring  grave  risks  by  continuing 
to  rely  so  largely  on  a  single  type  of  staple. 
Increase  of  yield  2.  "We  may  first  consider  then  what  should  be  the  place  assigned  to  the 

and  improve-  rival  or  rather  complementary  policies  of  increasing  the  yield  of  the 
ment  or  quality,  indigenous  short-staple  cotton,  which  has  been  the  most  important  feature  in 
the  work  of  more  than  one  province  hitherto,  and  of  introducing  longer-staple 
varieties.  From  an  imperial  point  of  view,  it  is  perhaps  unsatisfactory,  that 
India  should  exiport  the  bulk  of  her  surplus  cotton  to  foreign  countries,  while 
England  depends  for  her  materials  on  America,  or  has  to  make  desperate 
efforts  to  supplement  them  by  supplies  from  her  younger  colonies,  and 
dependencies.  An  unsatisfactory  feature  of  India's  large  export  to  foreign  count- 
ries has  been  illustrated  during  the  war  by  the  fact  that  the  initial  German 
.  stocks  of  cotton  for  explosives  had  their  origin  in  India,  and  that  no  inconsi- 

derable amount  of  Indian  cotton  is  made  up  in  foreign  countries  and  re- 
exported to  India  as  manufactured  goods  to  compete  with  those  of  her  own 
production.  On  the  other  hand,  the  short-staple  over  a  very  large  area  gives  the 
biggest  profit  to  the  cultivator,  and  will  apparently  continue  to  do  so  for  some 
time  to  come.  We  have,  however,  to  consider  whether  India's  present  position 
is  satisfactory  from  her  own  point  of  view  in  view  of  future  possibilities. 

Professor  Todd  (The  World's  Cotton  Crops— pp.  383-384)  believes  that, 
with  a  reduced  acreage  during  the  war,  the  demand  for  cotton  when  the  war  is 
over  will  be  difficult  to  meet,  the  European  nations  that  have  suffered  most 
from  the  war  will  be  apt  to  use  cotton  in  substitution  for  the  more  expensive 
textiles  that  they  required  previously,  while  eastern  nations,  who  mainly  wear 
cotton  cloth,  have  been  less  affected  by  the  war,  and  will  need  at  least  a 
normally  increased  quantity  of  cotton  cloth.  There  seems'nothing  in  post-war 
conditions  that  is  likely  to  lead  to  a  falling-off  in  the  demand  far  cotton. 
There  is  some  reason  to  believe  that  the  area  sown  with  cotton  in   the  United 
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States  of  America  is  not  likely  to  increase  very  rapidly  in  future.  The  growers 
have  been  led  by  the  war  to  see  more  than  ever  the  advantages  of  a  more  mixed 
system  of  cropping.  Labour  is  getting  scarcer  in  the  Southern  States,  and  its 
wages  have  risen  very  strikingly ;  and  the  spread  of  the  boll-weevil  has  shown 
no  signs  of  slackening.  It  may  be  added  that  the  increased  wealth  brought 
into  the  United  States  of  America  by  the  war  will  probably  lead  to  the  con- 
struction of  more  mills  and  the  local  consumption  of  more  of  its  own  cotton. 
These  factors,  while  increasing  the  demand  for  cotton  generally,  will  tend  to 
enhance  the  existing  premium  on  long-staple  cotton  very  considerably.  The 
premium  on  Egyptian  over  American  cotton  rose  as  between  the  period  1894-98 
and  1909-13  from  V12d.  to  3-45^,,  per  lb.,  or  from  26  per  cent,  to  53  per 
cent. 

3.  It  is  alleged  by  Professor  Todd  (p.  21)  that  many  spinners,  especially  Position  of  short- 
on  the  Continent  of  Europe,  use  rather  longer-staple  cotton  than  they  really  ^^^^^^  ^^°^' 
need  to  spin  the  counts  which  they  produce.  The  more  cotton  that  India  can 
produce  of  a  slightly  better  type,  the  more  of  the  longer-staple  that  these  mills 
at  present  use  can  be  released  for  the  use  of  spinners  who  really  need  it.  If  the 
above  is  correct,  in  riew  of  the  greatly  increased  competition  for  American 
cotton  that  the  considerations  adduced  in  the  preceding  paragraph  indicate,  the 
greater  would  be  the  advantage  gained  by  this  substitution.  Sir  Bezonji 
Dadabhoy,  however,  stated  that  no  one  uses  any  longer-staple  than  he 
needs  at  present.  Before  the  war,  India  sold  much  of  her  short-staple  cotton 
to  European  countries,  and  it  is  probable  that  this  trade  will  revive,  and  even 
increase  to  some  extent,  as  the  replacement  of  wool  by,  or  its  admixture  with, 
short-staple  cotton  is  stimulated  by  invention,  and  by  the  desire  to  use  a  cheaper 
material  than  wool.  On  the  other  hand,  the  main  direction  of  expansion  of  the 
cotton  industry  in  India,  as  elsewhere,  is  sure  to  be  towards  the  use  of  finer 
staples  and  higher  counts,  as  the  standard  of  comfort  in  the  less  civilised  parts 
of  the  world  rises. 

Einally,  as  Japan  is  stimulating  the  growth  of  cotton,  mostly  of  the 
American  type,  in  Corea,  so  at  no  distant  date  circumstances  may  place  her  in 
a  position  to  increase  the  cotton  yield  of  China.  The  Chinese  crop  has  hitherto 
been  a  very  obscure  factor,  but  is,  it  would  seem,  capable  of  indefinite  expansion, 
with  improved  communications  and  a  more  settled  system  of  Government. 
About  If  million  bales  are  said  to  enter  commercial  channels,  and  much  is 
consumed  internally  in  addition.  The  yield  was  very  recently  stated  by  a 
member  of  the  Japanese  textile  industry  at  7jOOO,000  piculs,  or  2^  million 
bales,  the  area  having  increased  owing  to  the  replacement  of  opium  by  cotton  in 
the  Shensi  Province.  The  bulk  of  it  is  of  the  Indian  type,  and  whatever  may  be 
done — and  much  no  doubt  will  be  done — to  improve  the  length  of  staple,  there 
will  be  for  long  a  large  quantity  of  short-staple  cotton  available.  Whether  the 
exploitation  of  Chinese  cotton  will,  in  such  circumstances,  ever  constitute 
a  serious  menace  to  the  price  which  the  India^n  grower  of  short-staple  cotton 
in  India  can  command  cannot  be  foreseen,  but  the  risk  is  worth  bearing  in 
mind. 

The  "  Japan  Chronicle  "  of  18th  January  1917  stated  that  in  1904  Japan 
imported  17,550,000  kwan  of  Indian  and  15,300,000  kwan  of  Chinese  cotton. 
Owing  to  the  neglect  of  cotton  cultivation  in. China,  Japan  drew  a  relatively 
larger  -proportion  of  her  supplies  from  India,  bat  if  the  quality  of  Chinese  cotton 
is  further  improved,  it  will  be  able  to  meet  about  70  per  cent,  of  Japan's 
demands.  , 

4.  The  statement  below  shows  the  final  estimates  of    areas  under  cotton  The  Indian  crop 

in  India  for  the   years  since  1907-08,  together  with  the  production,  deduced  and  its  consump- 
tion. 
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from  the  total  of  exports,  mill  consumption  and  estimates  of  extra-mill  con- 
samption : — 

Year. 

1907-08 
1908-09 
1909-10 
1910-11 
1911-12 
1912-13 
1913-14 
1914-15 
1915-16 
1916-17 

India's  erop  in  1913-14  was  valued  at  81  crores  of  rupees  or  £54  million 
sterling,  which  was  16  per  cent,  of  the  value  of  the  world's  total  crop  in  that  year. 

The  statement  below  shows  the  countries  to  which  and  the  quantities  in 
which  Indian  cotton  was  exported  from  1911-12  to  1915-16, 


Oattaru  in 

sa  in  000  acres.  ^ 

000  balea  of 

400  IbB. 

21,630 

3,782 

19,999 

4,200 

20,545 

4,928 

22,596 

4,  SOS 

21,615 

3,985 

22,028 

4,483 

25,023 

5,913 

24,595 

4,889 

17,746 

5,109 

21,212 

4,760 

Country  to  which  exported. 

3911-12 

1912-13 

1913-14 

1914-15 

1915-16 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Dnited  Eingdom 

418,012 

305,545 

384,914 

707.779 

833,628 

Germany    ....... 

Bel^um 

France       ;         

Spain 

Italy 

Austria-Hangary 

China  (exclusive  of  Hong-Kong  and  Macao)    . 
Japan         ....... 

Other  Foreign  Countries       .... 

890,516 
774,463 
291,960 
127,815 
680,271 
471,580 

48,097 
3,514,651 

40,539 

950,199 

864,304 

^27,767 

86,950 

583,698 

396,452 

118,007 

3,591,768 

56,296- 

1,688,070 

1,133,083 

524,264 

166,933 

848,576 

747,041 

84,707 

4,817,560 

105,735 

1,239,472 
794,369 
652,273 
224,964 

1,354,902 
585,735 
146,026 

4,454,931 
169,504 

-205,457 

239,025 

1,124,106 

296,664 

5,917,663 

140,238 

Total  Foreign  Countries        .... 

6,839,892 

6,975,441 

10,115,969 

9.522,176 

7,923,153 

Total  British  Empire  (excluding  United   King- 
dom). 

Gbakd  Totai 

70,619 

96,526 

125,429 

119,090 

97,186 

7,328,523 

7,377,512 

10,626,313 

10,349,045 

8,853,967 

5.  The  following  statement  shows  the  estimated  areas  of  the  various  classes 
of  staple  dijring  the  year  1916-17  :— 

Description  of  cotton.  Acres. 

Oomras — 

Khandesh  (Bombay) 
Central  India'     . 
Barsi  and  Nagar  (Bombay) 
Berar        .... 
Central  Provinces 


DhoUeras  (Bombay) 


Bengal — SInd — 
United  Provinces 
Eajputana 
Sind-Punjab 
Others 


Broach  (Bombay)  .  .    • 

Kumpta-Dharwars  (Bombay)    . 

Westerns  and  Northerns  (Madras) 

Cocanadas  (Madras) 

Tinnevelly  (Madras) 

Salems  including  Cambodias  (Madras) 

Comillas,  Biirmas,  and  other  sorts 


1,423,000 
1,411,000 
3,436,000 
3,118,000 
1,283,000 

Total 

.       10,671,000 

. 

2,046,000 

■                   ■                    • 

•  •                   ■                   • 

•  •                   •                   ■ 

1,184,000 

415,000 

1,430,000 

73,00D 

Total 

3,102,000 

•  '                •                   •                   • 

LS)            .              • 

■                           •                           •                           ■ 

1,230,000 

1,097,000 

1,382,000 

289,000 

707,000 

337,000 

,  351,000 

GjtAND  Total 

21,212,000 
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6.  The  following  descriptions  of  the  leading  types  of  Indian  cotton  have 
been  selected  from  the  table  on  page  81-2  of  Mr.  Pearse's  latest  report : — 


Broach         .  .  .         .         . 

Kumpta  and  Saw-ginned  Dharwar  . 

DhoUera     ..... 
Oomra         ..... 


Very  white,  good  staple  and 
silky  I"  to  1". 

Dull,     yellowish    and  silkv 
to  I". 


5"  . 


.         i"  to  I",   except    Hinghan- 
ghats,  which  are  up  to  1". 

Bengal        ......         I"  to  V'. 

Sind  deshi  ......        Like  the  last. 

Tinnevelly  (Karuiiganni)         .  .         .         1". 

Cambodia    .'  .  .  .  .  .1". 

Westerns  and  Northerns   |"   to  l".     Northerns  are  rather  reddish,  Westerns 
fairly  white.     Both  grow  in  North  Madras. 

Cocanadas  f",  like  Northerns,  heavy  yielder. 

Further  details  can  be  found  on  pages  26-7  of  Professor  Todd's  book. 

Figures  of  prices  for  middling  American  and  Indian  cotton  (No.  1 
Oomras)  and  for  exports  of  the  latter  go  to  show  that  when  the  difference  rise, 
and  especially  if  it  exceeds  or  even  approaches  one  penny,  the  exports  of  Indian 
cotton  increase.  I 

This  fact  also  tends  to  support  the  view  expressed  atiove,  that  Indian  cotton, 
especially  if  slightly  improved,  could  replace  some  of  the  American  cotton  at 
present  being  consumed  in  the  spinning  of  comparatively  low  counts. 

Including  as  long-staple  cottons  those  varieties  that  produce  fibre  of 
approximately  1"  in  length,  we  have  from  the  last  forecast— Broach  1,230,000 
acres,  Tinnevelly  707,000,  Salems  337,000— total  2,274,000  acres.  Some 
deduction  must  be  made  from  this,  on  account  of  shorter-staple  cotton  pro- 
duced in  the  tracts  which  have  been  taken  above  as  long-staple  areas.  On  the 
other  hand,  some  addition  must  be  made  for  long-staple  cotton,  like  introduced 
varieties  and  Hinghanghats,  which  have  been  included  among  Bengals  and 
Central  Provinces  types,  as  not  considerable  enough  at  present  for  separate, 
enumeration.  No  details  are  as  yet  available  for  outturn  of  the  long-staple 
varieties,  but  reckoning  3  acres  to  the  bale,  which  is  considerably  in  excess  of 
the  average  Indian  yield  of  98  lbs,,  the  total  yield  is  something  like  400,000  bales 
of  400  lbs.  The  yield  has  been  variously  estimated  by  experts  at  from  350,000 
to  500,000  bales.  A  considerable  quantity  of  this  is  said  to  have  gone  to  Japan, 
though  this  is  denied  by  others. 

Mr.  Oouchman  in  his  Handbook  of  Commercial  Information  for 
Madras  (pages  37-44)  attempts  a  percentage  estimate  of  the  destinations  of  the 
leading  types  of  cotton  exported  from  that  Presidency. 

Tinnevellies.  Cocanadas.  Total  Madras  cottons. 


Country. 

pel 

cent. 

Country. 

per  cent. 

Country. 

per  cent. 

Japan  . 

, 

36 

Belgium    . 

35 

Japan 

36-3 

United  Kingdom    . 

. 

25 

Germany  and  Austria- 

Belgium     , 

19 

Hungary 

14 

United  Kingdom 

.        17 

Germany 

, 

6 

France 

13 

Germany   . 

47 

Italy    . 

, 

3-6 

Italy 

12 

Italy           . 

5-4 

Anstfia-Hungary   . 

. 

«>• 

United  Kingdom 

11 

Austria-Hungary 

5-3 

Belgium  and  China 

. 

3 

Japan 

9 

France 

3-3 

A  consideration  of  the  above  table  tends  to  support  the  view  that  Japan 
also  requires  longer-staple  cotton. 
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7.  The  statement  below  shows  the  imports  from  abroad  and  the  production 
by  Indian  mills  of  low,  medium  and  high  counts  of  yarn  during  the  past  five 
years  \— 

Statement  comparing  the  imports  of  coarse,  medium  and  fine  yarns   witA  the  j>roduc,tion   of 

similar  descriptions  hy  the  Indian  mills. 


Unit— 1,000  lbs. 

1910-11. 

1911-12, 

1912-13. 

1013-14. 

1914-1 B. 

1916-16. 

Nob.  1-25. 

Impoited    , 
.Indian         . 

_  Total 

'Impoited    . 
.Indian 

Total 

C  Imported     . 
(.Indian 

Total 

Gbakd  TOTAl 

1,602 
663,948 

per 
cent. 

•8 

99-7 

1,649 
566,190 

'per 
cent. 

•s 

997 

4,146 
623,834 

per 
cent. 

'7 

90-3 

2,160 
616,688 

per 
cent. 

1      '3 
99-7 

813 
690,829 

per 
cent. 

•2 

99-8 

1.8SS 
660,688 

per 
cent. 

•2. 
99-8 

656,650 

87-2 

966,748 

86-4 

627,982 

86-8 

618,838 

86-0 

591,642 

860 

662,026 

87-6 

Nos.  26-40. 

10,874 
53,743 

26-8 
73-2 

28.322 
68,924 

32-6 
67-5 

31,396 
60,989 

34-0 
660 

27,343 
62,711 

30-3 
897 

28,842 
68,447 

33-0 
67-0 

26.618 
69,123 

30-2 
69-8 

73,417 

11-6 

87,246 

13'2 

92,384 

12-6 

90,064 

12-B 

87-289 

12-7 

84,736 

11-2 

Above  40. 

6,627 
1.8M 

9 

78-3 
21-7 

7,131 
2,199 

76'4 
236 

8.763 
2,938 

74-9 
251 

7,868 
2.698 

74-4 
26-6 

7,021 
2,233 

76-9 
24-1 

7,612 
1,963 

79-3 
20-7 

8,467 

1-3 

9,330 

1-4 

11,706 

1-6 

10,656 

1-6 

9,264 

1-3 

9,476 

1-2 

637,434 

100 

663,324 

100. 

732,072 

100 

719,448 

100 

688,186 

100 

756,237 

100 

Work  by 

Agiicultural 

Department. 


There  is  very  little  European  trade  under  the  lowest  counts  for  Indian  mills 
to  supplant ;  on  the  other  hand,  Japanese  competition  has  recently  become 
severe  in  respect  oE  some  of  these  descriptions.  The  greatest  scope  for  the 
expansion  of  the  Indian  industry  appears  to  exist  under  the  medium  and 
higher  counts.  To  produce  a  staple  suitable  for  counts  above  40's,  India  would 
have  to  grow  either  a  much  higher  grade  American  cotton  than  has  been  hither- 
to attempted  on  anything  like  a  commercial  scale,  or  an  Egyptian  cotton. 
The  latter  can  certainly  be  grown  in  Sind,  and  perhaps  in  the  Punjab  and  in 
Eajputana.  It  is  stated  that  in 'the  case  of  both  the  first  and  the  last,  irriga- 
tion would  be  needed  on  a  far  more  ample  scale  than  at  present.  Further 
enquiries  will  have  to  be  made  regarding  the  areas  that  can  be  made  available 
for  the  higher  classes  of  staple.  For  the  present  the  figure  for  the  Punjab  and 
Siad  may  be  provisionally  placed  at  3,500,000  acres.  "We  have  seen  what  looks 
like  a  much  lower  estimate,  w.,  350,000  acres  in  the  Punjab  within  the  next 
four  years.  The  present  area  under  American  cotton  in  that  province  is 
120,000  acres,  Mr.  Hailey  {mde  paragraph  8)  puts  the  area  available  for 
American  or  other  cotton  requiring  early  irrigation  lat  500,000  acres.  No 
information  has  yet  been  obtaiued  for  Bombay  or  Madras.  The  Central 
Provinces  are  not  likely  to^  be  able  to  afford  more  than  100,000  acres  for 
irrigated  cotton. 

With  regard  to  the  improvement  of  the  indigenous  staple,  there  is  no  doubt 
that  any  improvement  in  length,  etc.,  while  maintaining  the  hardiness,  ginning 
percentage  and  outturn  of  the  present  type,  would  be  a  very  great  help.  If  the 
present  cottons  from  which  lO's  are  now  spun  could  be  improved  so  as  to  yield 
15's  or  even  20' s,  the  future  of  the  Indian  crop  would  be  far  more  secure  than 
it  at  present  appears.  - 

8.  Having  discussed  the  necessity  for  and  the  probable  effects  of: — 

(a)  an  increase  in  the  production  of  short-staple  cotton* 
(S)  the  introduction  of  more  long-staple  cotton'; 
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we  may  now  examine  the  efforts  which  are  being  made  in  the  chief  cotton- 
growing  provinces  of  India  towards  these  ends.  The  statement  in  paragraph  5 
above  shows  the  areas  under  the  main  types  of  cotton  in  the  different  provinces. 
This  is  far  from  a  complete  classification  by  types  and  areas,  but  is  a  compro- 
mise between  what  is  ideal  and  what  is  possible.  # 

Speaking  very  generally,  the  present  facts  and  future  possibilities  in  the 
different  provinces  are  exhibited  in  the  statement  below,  and  in  the  description 
which  follows  it  of  the  position  in  the  chief  cotton-growing  provinces. 

The  statement  below  indicates  the  area  under  cotton  in  each  of  the  leading 
cotton-growing  provinces  of  British  India  during  each  year  since  1907-08  and 
the  yield  in  bales.  A  reference  to  the  table  in  paragraph  5  will  show  to  some 
extent  the  types  of  cotton  grown  in  each  case. 

Area  in  000' s  of  acres. 

Yield  in  000' s  of  bales  of  400  lbs. 

Value  in  000' s  of'mpees. 


Year. 


1907-08 


1908-09 


1909-10 


1910-11    . 


1911-12 


1912-13    . 


1913-14 


1911-lS    . 


1915-16    . 


f  Area 
\  Yield 
(Value 

f  Area 
\  Yield 
(Value 

("Area 
J.  Yield 
(.Value 

("Area 
]  Yield 
(  Value 

("Area 
\  Yield 
(Value 

("Area 
\  Yield 
(  Value 

(  Area 
\  Yield 
(  Value 

/Area 
?  Yield 
(  ^alue- 

f  Area 
\  Yield 
(Value 


Bombay  and 

Native 
States, 


7,101 

1,039 

9,80,39 

6,241 

1,282 

14,23,82 

6,469 

1,661 

19,42,50 

7,334 

i,45o 

20,25,03 
* 

5,788 

695 

10,27,08 

6,826 

1,520 

19,70,38 

7,323 

1,614 

■  20,88,95 

7,796 

1,773 

19,00,62 

4,439 

934 

8,20,31 


Central  Pro- 
vinces and 
Berar. 


4,432 

595 

5,26,95 

4,176 

766 

7,08,07 

4,167 

1,070 

10,96,92 

1 4,487 

629 

8,06,92 

4,648 

913 

12,06,16 

4,493 

910 

11,25,70 

4,754 

961 

12,40,89 

4,708 

1,097 

10,34,84 

4,061 

1,106 

8,95,51 


Madras  and 
Native 
States. 


1,855 

198 

1,93,70 

1,576 

162 

1,46,96 

1,569 

180 

1,79,92 

1,873 

235 

2,82,02 

2,878 

S35 

4,02,03- 

'  2,414 

471 

5,39,83 

2,725- 
808 
3,98,01 

2,115    . 
245 
2,73,17 

2,061 

245 

8,57,11 


United 
Provinces. 


1,461 

268 

2,12,52 

1,392 

426 

3,41,69 

1,241 

384 

3,50,98 

1,347 

348 

4,05,73 

921 

251 
3,06,38 

1,158 

428 

4,91,09 

1,586 

484 

8,42,38 

1,551 

486 
3,68,90 

834 

262 

1,98,21 


Puniab  and 
Native 
States. 


1,474 

856 

2,76,88 

1,562 

324 

2,89,17 

1,486 

396 

8,52,01 

1.385 

806 

3,52,74 

1,582 

•241 

2,99,89 

%    . 

1,575 

873 

•  4,30,45 

2,053 
612 

7,08,42 

1,857 

486 

3,68,27 

902 

195 

1,36,81 


Bombay  contains  aTarge  area,  especially  in  the  Deccan,  under  short-staple,  Bombay, 
that  can  probably  be  extended,  though  not  to  a  very  large  extent.  In  Dharwar, 
there  is  a  considerable  area  under  an  American  type  known  as  Dharwar- 
American,  that  was  introduced  at  the  time  of  the  American  war.  Another 
long-stapled  cotton  is  grown  here,  known  as  Kumpta.  Broach  and  Cambodia 
have  also  been  introduced,  but  circumstances  do  not  seem  to  be  entirely  favour- 
able for  them,  and  these  varieties,  though  they  jnay  continue  to  be  grown  in 
small  areas,  are  said  not  to  be  likely  to  spread  widely.  More  is  to  be  hoped 
from  the  further  improvement  of  the  existing  Kumpta  variety,  the  weak  point 
of  which  is  its  low  ginning  percentage..  In  Gujerat  cotton  covers  a  large  areaj 
but*  over  much  of  the  north  of  the  Gujerat  division  short-staple  cotton  is  found. 
Attempts  are  being  made  to  introduce  a  longer-staple  variety,  by  selection  from 

the  local  varieties. 
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The  statement  below  supplied  demi-offioially  by  Mr.  Keatinge,  Director  of 
Agriculture,  Bombay,  explains  the  general  position  in  that  Presidency  : — 


■    ■    "    '                      % 

Area. 

> 

Type. 

Length  of 
staple 
in  i". 

Ginning 
percentage. 

Price  on 

Janua,ry 

8th,  1916. 

r 

Navsari     . 

8-9 

31 

+-Rs.  25  on  Surat. 

N.  Gujerat        .          .< 

Surat         .          .       '   . 

6—8 

32 

+  Rs.  15  on  Broach. 

L 

Broach       ,          .^ 

6 

84 

Rs.  410  (Good.) 

r 

Lalio 

7 

31—32 

S.  Gujerat 

Waghad  . 

6 

32 

■^ 

Mathio    . 

4 

33-34 

Dec  can 

^handesh 

4 

34—35 

Southern       Maratha  J 

Kumpta    . 

7-8 

25 

Country.                     ^ 

Dharwar- American  •  . 

6 

31 

" 

SInd 

Sindi 

4 

38 

Khandesh  is  a  mixture,  Mathio  is  identical  with  Khandesh,  recently 
introduced  into  north  Gujerat  and  rapidly  spreading.  Ghoghari,  a  short-staple 
variety  with  a  high  ginning  percentage  is  beginning  to  spread  in  south  Gujerat. 

In  Sind,  the  indigenous  yariety  is  short  in  staple,  though  a  free  yielder 
under  the  very  indifferent  cultivation  that  the  local  farmer  aifects.  An 
attempt  was  made  in  the  first  instance  t^  introduce  an  Egyptian  type,  but, 
though  Sind  can  undoubtedly  grow  "Egyptian  cotton,  for  her  to  do  so  on  a  large 
scale  and  with  reasonable  certainty  from  the  cultivator's  point  of  view,  a  better 
system  of  cultivation  will  have  to  be  introduced,  and  a  more  permanent  source 
of  irrigg^ion  will  be  necessary,  for  which  extensive  works  on  the  Indus  will  be 
required. 

The  last  report  of  the  Imperial  Cotton  Specialist  gives  the  following  values 
for  certain  types  recently  introduced  into  different  parts  of -Bombay.  Dharwar 
Broach,  with  a  ginning  percentage  of  32-33,  can  spin  up  to  4iO's  and  was  priced 
at  Bs.  375.  Dharwar-Americans  can  spin  20's.  Cambodias  were  valued  at  the 
Gadag  auction  at  Es.  320,  and  could  spin  20's.  This  was  on  the  following 
market  basis :  — 

Sind-American      .  .  .    v.    .          .          i          .  .  .  310 

Madras-Cambodia  .  ..          .          .          .  .  .  365 

Navsari  (BroacK)  .  .          .          .          .          .  — ■  .  .  375 

Superfine  Bengal   .  .  .         .         .         .          .  .  .250 

Cambodia     .          .  .  .....  .  .  340 

Saw-ginned  Dharwar  .  »•    ,          ,          .         .          .  .  .  320 

Kumpta        ..........  .S45 

The  price  of  Broach  (good)  is  usually  about  8  per  cent,  less  than  that  of 
Americans  (mid)  but  varied  in  the  year  before  the  war  from  4  to  24i  per  cent, 
lower. 

In  the  Central  Provinces,  there  is  a  large  area  of  short-staple  cotton 
grown  in  the  west  and  north  of  the  province,  which  could  no  doubt  be 
materially  increased,  and  might  perhaps  be  improved,  but  the  main  hope 
of,  introducing  a   long-staple   cotton   lies     (1)  in  the  light-soil   areas    now 
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coming  tinder  irrigation,  which,  as  the  irrigation  is  in  all  cases  by  storage 
works,  can  never  be  very  extensive,  and  (2)  in  th«  tracts  with  a  rainfall 
•somewhat  higher  than  those  hitherto  regarded  as  most  suitable  for  cotton  in 
this  province ;  here  Cambodia  may  possibly  give  more  profit  than  the  short- 
staple. 

It  must  not  be  forgotten  that  the  length  of  the  indigenous  staple  in 
this  province  has  steadily  declined  since  its  cotton  began  to  be  exported. 
The  old  Berar  Jari,  which,  it  is  said,  would-  spin  15's  or  even  20's,  has  been 
replaced  by  a  mixture  of  some-  six  types,  in  which  the  types  which  mainly 
constituted  the  original  Jari  have  tended  to  become  less  predominant,  and 
the  shorter-staple  but  more  freely  yielding  types  to  form  an  increasing 
proportion  of  the  mixture.  This  inferior  mixture  has  also  gradually  spread 
over  more  and  more  of  the  area  which  was  occupied  by  the  superior  but  less 
prolific  Bani.  The  operations  of  the  Agricultural  Depariment,  which  were 
necessarily '  and  rightly  directed  towards  increasing  the  cash  yield  per  acre  for 
the  ryot,  without  consideration  to  the  requirements  of  the  industry,  Indian  or 
British,  further  added  to  this  deterioration  of  quality.  The  most  prolific 
variety,  both  in  respect  of  yield  and  of  ginning  percentage,  of  the  Berar 
mixture  was  found  to  be  Eoseum.  This  was  selected  for .  distribution,  and 
with  such  success,  that  not  less  than  700,000  acres  were  placed  under  this 
type  in  1916-17.  The  cash  benefit  to  the  ryot  has  been  very  great,  amounting 
to  something  over  a  crore  of  rupees  per  annum  over  and  above  the  value 
of  the  ordinary  local  mixture.  The  subject  will  be  dealt  with  in  further 
detail  below,  but  is  only  mentioned  here  as  an  illustration  of  the  fact 
that  in  the  case  of  the  varieties  that  can  be  grown  at  present  in  the  cotton- 
producing  tracts  of  most  provinces  of  India  the  premium  offered  for  length 
of  staple  is  utterly  inadequate  to  overcome  the  great  difference  in  yield  and 
ginning  percentage  between  such  types  as  the  short-stapled,  prolific  Eoseum 
and  the  long-stapled,  but  poorly  yielding  Bani. '  The  notds  of  Professor 
Gammie,  Imperial  Cotton  Specialist,  on  certain  attempts  which  have  been 
made  in  the  Central  Provinces  to  evolve  a  superior  type,  by  crossing  a  short 
and  a  long-staple  cotton,  contain  certain  figures  for  the  cash  yield  per  acre 
of  different  types,  and  for  the  valuation  of  the  new  crosses  as  compared  with 
existing  varieties,  which  emphasize  the  above  principle  very  strongly. 

Type.  Connts.  Price. 

Bnpees. 

Bani  x  Roseum  .  .  .         20's  to  22's        ...         285 

Bani  X  Deshi  Lahore        ^,  .  ?  ...         295 

The  implication  in  the  report  is  to  the  effect  that  the  latter  type  is  capable 

of  spinning  at  least  as  high  a  count  as  the  former  ;  it  has  a  ginning  percentage 

of  35'S,  and  under  the  somewhat  exceptional   conditions  under  which  it  was 

~^grown,   was  a  very  free  yielder.     No .  definite  comparison  can  yet  be  made 

in  point  of  cash  return  between  this  and  the  local  Eoseum  at  present. 

The  figures  below,  received  from  Professor  Gammie,  are  hardly  en- 
couraging : —  "^ 

*        Species.  Yield  per  acre  in  cash. 

Rupees. 

Cutchicum  ...•••••••  J-0^' 

Roseum "...  100 

Bani '^^ 

Berar  Jari             ...•••••■  '* 

Bani  x"  Deshi  Latore     ....••••  75 

These  prices  sufficiently  indicate,  too,  the  reason  why  low-yielding  long- 
staples  like  Bani  and  comparatiyely  superior  mixtures  like  Berar  Jari  are 
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beiag  rapidly  replaced,  in  Berar  and  other  parts  of  India,  by  free-yielding, 
Mgli-ginning,  short-staple  varieties. 

The  above  prices  were  on  the  following  market  basis :— ^ 

Variety.  .  Price  ia  Kupces. 

Cambodia '.350 

Ghat  Bani 34.0 

Pine  Akola;        , 265  ' 

^  Pine  Khandesh     .  .  .   • 250 

Indore  .....  .....         280 

Pine  Bengal  .  .  .  .       v 228 

Superfine  Bengal  ......  .         240 

The  above  basis  prices  also  afford  an  indication   of  the  relative  values 
of  the  indigenous  short-staple  types  as  compared  with  an  exotic  like  Cambodia. 

In  Madras,  there  is  first  the  long-staple  Karunganni  grown  in  Tinnetelly, 
till  recently  very  largely  mixed  with  TJppam.  Efforts*  arfe  being  made  to 
separate  the  two  in  order  to  secure  a  higher  j)rice  for  the  Karunganni.  Cam- 
bodia was  also  introduced  into  the  same  tract  some  years  ago,  and  experience 
has  shown  that  it  can  undoubtedly  be  grown  at  a  profit,  the  yield  for  1911 
being  estimated  at  45,000  bales.  The  usual  troubles,  however,  set  in,  owing  to 
deterioration  of  that  part  of  the  crop  sown  on  inferior  lands  and  to  adulteration. 
A  very  prolific  cotton,  locally  called  Pulichai,  identical  in  type  with  the 
variety  known  as  Eoseum  grown  in  Berar  and  Khandesh,  came  in  a  few  yearg^ 
ago  from  the  Deccan.  Efforts  have  been  made  to  stamp  this  out,  as  purely 
parasitic  and  owing  its  present  apparent  value  to  its  use  as  an  adulterant 
for  the  better  local  varieties ;  when  it  kills  the  value  of  these,  as  it  is  likely 
to  do,  unless  arrested,  the  ryot  will  be  left  with  a  less  profitable  crop  than  the 
finer  existing  varieties. 

In  the  Ceded  Districts,  the  state  of  affairs  is  not-dissimilar  to  that  prevailing 
in 'Berar  and  Khandesh,  and  the  agricultural  part  of  the  problem  is  being 
dealt  with  on  very  similar  lines. 

The  prevailing  type  in  the  United  Provinces  is  a  short-staple  cotton,  which 
ripens  early  and  is  known  to  the  trade  as  Bengals. 

The  position  here  is  descrijied  by  Mr.  Hailey,  Director  of  Agriculture,  as 
follows : — "  The  first  endeavours  to  improve  cotton  growing  in  the  United 
Provinces  were  in  the  direction  of  introducing  a'  long-staple  cotton  of 
American  origin.  The  experiments  began  as  early  as  1881,  but  it  was  not 
until  1906  that  the  seed,  which  was  then '  acclimatised  but  was  of  a 
mixed  character,  was  distributed  to  cultivators  in  the  Aligarh  district.  -  It 
is  unnecessary  here  to  allude  to  the  difficulties  of  gelling  small  (quantities 
of  any  new  type  of  cotton.  The  middlemen  buy  on  the  ginning 
-  percentage  and  have  not  been  accustomed  to  differentiate  in  favour  of  quality. 
They  would  therefore  give  less  for  a  long-staple  hafas  (seed  cotton),  which 
has  a  ginning  percentage  of  30  per  cent.^as  compared  with  ordinary  deshi  with 
a  percentage  of  33  per  ceSt.  The  manufacturer  is  not  accustomed  to  buy 
hapas  and  wants  the  lint  ginned  and  baled.  In  the  absence  of  any  other 
agency,  it  was  necessary  for  the  Agricultural  Department  to  buy  in  the  ha/pas, 
gin  it,  and  sell  to  manufacturers.  The  cultivators  were  promised  a  bonus  of 
Be.  1  per  maund  of  hipas  over  the  current  price  of  desM,  and  the  lint  wslb 
sold  by  auction.  This  arrangement  also  permitted  the  department  to  maintain 
purity  of  the  seed  and  prevent  any  adraix]ture  of  desjii  seed. 

"It  worked  well  enough  for  three  years  and   the  cultivators  usually 
received  a  bonus  above  the  stipulated  premium.    But  it  was  necessary  to  take    . 
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an  advance  from  Government  to  finance  the  operation,  and  in  1909,  in  conse- 
quence of  the  issue  of  orders  by  the  then  Secretary  of  Sfate,  the  Government 
of  India  objected  to  the  advance  on  the  ground  that  it  was  a  matter  ,for  private 
enterprise.  As  the  cultivators  would  not  sow  without  a  guarantee  from  the 
department  .and  no  private  firm  would  Come  forward  to  finance  the  under- 
taking, it  collapsed  and  no  mOre  seed  was  distributed. 

"  As  progress  in  the  direction  of  improving  the  quality  of  the  cotton 
seemed  barred,  the  attention  of  the  officers  of  the  department  was  directed 
to  improving  the  outturn.  With  this  object  Dr.  Parr  at  Aligarh  isolated  a 
strain  of  deshi  with  a  very  heavy  yield  and  a  high  |?nning  percentage  of  39 
to  40.  It  is  characterised  by  a  white  flower  and  is  known  as  the  Aligarh  white- 
flowered  cotton.  The  staple  is  coarse  and  short,  but  the  plant  is  hardy  and 
a  vigorous  grower.  In  a  short  time  it  became  very  popular,  since  the  buyer 
differentiated  in  its  favour  on  account  of  the  high  ginning  percentage. 
It  is  not  possible  to  give  the  area  under  this  crop,  as  the  whole  area  under 
cotton  has  fluctuated  so  greatly  of  recent  years,  but  it  does  not  probably  fall 
short  of  a  lakh  and  a  half  of  acres,  and  all  the  seed  which  the  department 
can  supply  is  readily  bought  up.  Unquestionably,  ho^tever,  the  lint  is  inferior 
to  that  of  yellow-flowered  deshi,  and  the  department  has  always  accepted  the 
fact  that,  if  the  tide  sets  in  steadily  in  the  direction  of  better  stapled  cotton,  a 
substitute  must  be  found  for  this. 

•  "Mr.  Leake's  hybridising  experiments  are  directed  towards  this  end. 
American  cotton  must  be  sown  early  and  this  needs  irrigation.  At  the  outside 
limit,  the  canals  of  these  provinces  could  not  supply  water  for  irrigating  cotton 
over  more  than  500,000  acres.  The  total  cottoa  area  is  anything  from  a  million 
to  a  million  and  a  half  acres,  according  to  seasons  and  prices,  and,  therefore, 
there  is  a  very  big  area  which  must  always  be  devoted  to  a  cotton  grown  in  the 
rains.  Mr.  Leake's  crosses  are  of  deshi  varieties  and  can  be  grown  on  this 
unirrigated  tract.  At  present  it  is  sufficient  to  say  that  trials  are  being  made 
on  a  field  scale  of  several  varieties  with  an  appreciably  better  lint  than  deshi. 

"  I  will  now  turn  to  the  revival  o£  long-staple  cotton  growing.  In  1912 
the  Elgin  mills  offered  to  finance  the  growing  of  American  cotton  on  the 
basis  of  a  premium  to  the  cultivators  of  Es.  1- 1  per  maund  (100  lbs.)  of  kapas. 
After  this,  arrangements  were  to  be  made  on  the  basis  of  spot  price  of  middling 
American.  In  the  first  year  the  crop  amounted  to  120  bales.  Erom  that  time 
to  the  present  the  lint  has  always  been  sold  to  one  or  other  of  the  Cawnpore 
mills,  at  \)Tices  which  give  a  premium  of  well  over  one  rupee  per  maund  of 
kapas  to  the  grower,  and  in  1915  amounted  to  Rs.  2.  The  department,  ,by  an 
arrangement  with  a  giifning  factory,  gins  the  whole  crop  in  a  single  factory, 
paying  the  cultivators  as  they  bring  in  the  kapas.  The  purity  of  the  seed  is 
thereby  maintained  and  the  shorter  strains  are  being  gradually  eliminated. 
Eor  the  last  two  years  the  Muir  Mills  have  "taken  the  whole.  The  crop  has 
suffered  owing  to  a  great  slump  in  prices  in  1914  and  two  very  wet  years  in 
1915  and  1916,  during  which  part  of  it  was  destroyed.  It  has  consequently  not 
spread  very  rapidly.  The  American  cotton  yields  somewhat  more  heavily  than 
dpshi  in  ordinary  years,  but  is  more  susceptible  to  water-logging  and  heavy  rains. 
Eurther  there  has  been  a  very  great  increase  in  the  area  under  indigo,  which 
has  usurped  part  of  the  best  cotton-growing  land. 

"  In  estimating  the  relative  advantages  to  the    grower  of  American  and 
des^hi  cotton  there  are  certain  points  to  be  borne  in  mind. 

(a)  The  ginning  percentage  of  Cawnpore- American  is  not  more  than 
about  31  per  cent.,  while,  as  pointed  out  above,  that  of  Aligarh 
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wkite-flowered  does  not  fall  below  39  per  cent.  Consequently 
this  defect  must  be  made  good  by  an  appreciably  higher  price  for 
the  lint. 

(6)  American  cotton  must  be  sown  before  the  rains  and,  therefore,  on 
irrigated  land  for  which  canal  rates  have  to  be  paid.  The  great 
bulk  of  deshi  is  sown  in  the  rains. 

(c)  Deshi  cotton  is  the  earlier  crop,  and  the  cultivators  in  these  pifovinces 
are  in  the  habit  of  taking  it  up  in  October  and  sowing  a  rahi  crop, 
such  as  peas  mixed  with  barley,  after  it.  American  is  longer  on 
the  ground  and  ii  a  second  crop  is  sown,  late  pickings  cannot  be 
taken, 

"Though  American  cotton  is  sown  at  a  time  when  the  cultivator  is 
ordinarily  free  from  other  work — and  this  coustitutes  its  great  advantage — 
yet  it  requires  more  care  than  deshi,  and  is  subject  to  certain  insect  attacks, 
such  as  the  leaf  roller,  which  are  of  little  importance  in  case  of  deshi.  Again, 
American  does  not  do  well  on  poor  soils,  whereas  deshi  is  often  grown  on  the 
poorest  lands  in  the  village. 

"  Were  there  any  great  disparity  of  prices  between  the  two  crops,  these 
disadvantages  would  fall  into  the  background  ;  but  the  prices  of  deshi  have 
remained,  except  in  1914,  extraordinarily  good,  and  the  demand '  appears  to  be 
showing  no  falling-off.  It  is  most  difficult  to  strike  any  balance  of  profit 
between  two  crops — there  are  so  many  factors  to  take  into  consideration.  But 
it  would  certainly  be  dangerous  to  pronounce  definitely  in  favour  of  American 
cotton  at  the  premia  so  far  obtained.  It  suits  certain  cultivators  to  sow  their 
cotton  early  and  leave  themselves  free  for  rains  sowings.  Others  want  a 
second  crop  for  food  purposes  and  prefer  the  shorter  growing  deshi.  If  there  is 
no  great  difPerence-  between  two  crops,  a  backward  class  of  cultivator  will 
choose  the  hardiest,  safest  and  cheapest  crop  to  grow—  and  he  is  probably  from 
•  his  point  of  view  amply  justified."  , 

On  the  same  market  basis  as  that  used  by  Professor  Gammie  for  Bombay 
{vide  page  9),  Oawnpore-Americans  were  valued  as  follows  : — 

Kumber  of  type.  Can  spin  counts.  Value. 

Bs. 

3  30's  340 

9  24's  '  330 

1,  6,  7,  and  8  20's  .335 

Others  16's  ,310 

The  last  report  of  the  Agricultural  Department  of  the  United  Provinces 
contains  complaints  that  distribution  of  seed  was  carried  on  under  difficulties, 
owing  to  lack  of  subordinate  staff.  The  ^smallness  of  the  average  holding 
rendered  it  a  matter  of  difficulty  to  discover  suitable  places  for  private  seed 
farms.  Co-operative  societies,  which  appear  to  be  ordinary  credit  societies  and 
not  co-operative  unions  organised  ad  hoc,  are  beginning  to  take  up  the  work  of 
seed  distribution,  and  will,  it  may  be  hoped,  relieve  departmental  officers  to 
some  extent  of  this  task. 

« 

The  Punjab.  ^^®  Punjab  probably  offers  the  most  immediately  remunerative  field  for 

the  dissemination  of  long-staple  cotton  of  the  American  type.  We  are  obtaining 
further  information  on  the  subject,  but  we  have  seen  a  statement  to  the  effect 
that  a  single  grower  last  year  obtained  an  all-round  yield  of  250  lbs.  of  lint 
over  an  area  of  the  same  number  of  acres.  More  will  be  said  below  about  the  - 
"marketing  problein  in  the  Punjab  and  we  shall  have  to  obtain  information 
regarding  the  land  and  irrigation "  water   available  for  cotton  growing,  and  in 
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particular  as  to  the  truth  of  a  statementj  that  the  cotton  area  can  he  increased, 
if  the  cultivators  will  consent  to  reduce  the  area  they  sow  with  cold-weather 
irrigation  ;  and  how  far  such  a  practice  is  desirahle,  if  possible.  The  fear  of 
encroachment  by  the  cotton  crop  on  the  area  required  by  food  grains  is  less 
acute  in  the  case  of  the  Punjab  than  elsewhere,  seeing  that  only  a  small 
proportion  of  any  particular  area,  which  has  been  variously  stated  at  one-tenth 
and  one-sixthj  can,  it  is  alleged,  be  advantageously  placed  under  cotton  in  any 
single  year.  A  proposal  was  put  forward  by  the  British  Cotton  Growing 
Association  some  years  ago,  revived  again  by  the  International  Cotton  Spinners 
Federation  more  recently,  but  held  in  abeyance  on  account  of  the  war,  to  take 
up  an  area  in  one  of  the  canal  colonies,  erect  gins,  and  demonstrate  how  Indian 
cotton  can  be  grown  and  prepared,  for  market  under  optimum  conditions,  and 
the  grower  brought  into  direct  touch  with  world  prices.  This  scheme  should  be 
examined  by  the  Commission  when  they  visit  the  Punjab. 

9,  The  position  has  now  been  discussed  in  sufficient  local  detail  to  indicate  Proble  m  ol 
the  nature  of  the  problems  before  the  Agricultural  Department,  the  farmer  and  gnpgjiQj^^pg 
the  trade.  In  the  first  place  stands  the  desirability  of  improving  the  lint 
of  the  existing  short-staple  varieties,  while  maintaining  the  yield.  This  is  no 
doubt  a  harder  problem  than  that  of  introducing  longer-staple  varieties  from 
outside  ;  its  results  are  likely  to  be  very  gradual  in  showing  themselves ;  it  in- 
volves the  introduction  of  a  cross  which  is  capable  of  fertilisation  by  the  re- 
maining local  species  from  which  it  has  been  built  up  ;  but  it  is  not  the  less 
important  of  the  two  problems.  The  only  province  where  this  policy  has  been 
pursued  steadily  and  consistently  is  the  United  Provinces.  Some  work  has 
been  done  on  these  lines  in  the  Central  Provinces,  where  various  crosses  with 
the  indigenous  type  have  been  produced.  The  work  has,  however,  not  formed 
part  of  the  regular  programme  of  the  Economic  Botanist,  but  has  been  carried 
on  by  the  Deputy  Di^jeotor  of  the  Southern  Circle.  In  view  of  fhe  highly 
technical  character  of  the  research  problems  involved,  this  is  certainly  the  duty 
of  a  botanist,  and  should  be  taken  over  by  him.  A  much  more  general  and 
sustained  effort  is  needed  for  the  solution  of  this  problem  than  has  been  made 
hitherto,  outside  the  United  Provinces. 

The  short-staple^ crop  is  of  great  impprtance  in  the  Central  Provinces  and 
Bombay,  and  to  a  less  extent  in  Madras  and  the  United  Provinces.  The  Economic 
Botanists  of  these  provinces  have  their  hands  already  fully  occupied  with  other 
work ;  and  there  would  be  ample  employment  for  at  any  rate  another  botanist 
in  each  of  the  first  two  provinces  for  the  study  of  this  single  problem.  An 
increase  of  under  a  penny  a  pound  in  the  value  of  the  cotton  produced  in  the 
14,000,000  acres  which  grow  the  short-staple  crop  at  present,  would  yield  over' 
6  crores  of  rupees,  justifying  amply  the  immediate  expenditure  proposed. 

We  now  turn  to  the  consideration  of  the  next  problem,  viz.,  the  introduc- 
tion of  a  long-staple  type,  whether  exotic  or  built  up  by  crossing.  In  order  to 
make  the  substitution  as  rapid  as  possible,  and  to  obtain  the  advantage  of  a 
uniform  type,  some  organisation  for  securing  the  distribution  of  seed  true  to  type 
on  a  wide  scale,  at  the  minimum  of  cost  and  with  the  greatest  probability  of 
becoming  a  permanent  local  institution,  is  necessary.  Such  an  organisation 
is  undoubtedly  to  be  found  in  the  co-operative  system  of  seed  distribution- 
Under  this  system  as  worked  in  Berar,  the  Government  farm  distributes  as 
much  of  the  required  seed  as  it  can  grow  to  central  farms,  attached  to  co- 
operative unions,  but  inspected  by  Government  agency.  These  ;farms  sow  that 
seed,  and  distribute  the  seed  in  the  second  year  to  the  seed  farms  of  private 
individuals,  members  of  the  union,  who  grow  it  and  sell  it  to  the  public  in  the 
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third  year.  "Where  necessary,  each  union  gins  its  own  cotton,  thereby  ensuring 
the  purity  of  the  seed,  which  is  apt  to  deteriorate  and  is  liable  to  adulteration 
in  ordinary  commercial  gins.  .  The  seed  farms  of  the  private  members  are 
inspected  by  an  agency  employed  by  the  union,  but  trained  and  supervised 
by  the  Agricultural  Department.  Funds  are  found  by  members  contri- 
buting to  their  unions  from  the  profits  they  make  by  the  sale  of  .  the 
improved  seed  at  a  rate  higher  than  the  bazaar  rate.  The  extent  to  which 
seed  distribution  can  be.  extended  by  this  agency,  when  no  otb^r  difficulties 
supervene,  may  be  judged  by  the  fact  that  in  the  Central  Provinces  an  area  of 
700,000  acres  was  estimated  to  have  been  sown  by  this  means  during  the 
year  1916-17.  To  increase  the  yield  of  an  existing  type,  by  the  dissemination  of 
a  variant  of  the  same  type,  yielding  more  seed  cotton  (as  '  opposed  to  lint  or 
ginned  cotton),  is  easy.  Adulteration  is  not  a  serious  drawback,  especially 
when,  as  in  Berar,  the  cotton  which  it  is  sought  to  introduce  is  a  specially  short 
staple  variety,  which  is  proof  against  adulteration,  owing  to  its  low  quality. 

10.  The  next  degree  of  difficulty  is  reached  when  the  main  advantage  lies, 
not  in  an  increased  gross  yield  of  seed  cotton,  but  in  an  increased  yield  of 
ginned  cotton.  The  difference  is  not,  however,  one  of  kind,  but  of  degree. 
The  damage  wrought  by  admixture  is  still  small,  and  only  the  most  short- 
Sighted  purchaser  would  attempt  to  snatch  a  transitory  profit  by  refusing 
to  pay  prices  based  on  the  larger  yield  of  lint.  In  a  tract  where,  as  is  almost 
everywhere  the  case  in  India,  gins  abound,  this  refiisal  is  not  likely  to  be 
effective  for  long,  and  can  in  any  case  be  overcome  by  departmental  or  co- 
operative ginning. 

11.  The  real  difficulty,  however,  arises,  when  the  advantage  in  growing 
a  new  type  lies  not  in  quantity  but  in  quality,  such  as  strength,  softness,  colour 
or  length  ,Qf  fibre.  In  the  first  place  stands  the  necessity  of  securing  improved 
cultivation.  Apart  from  this,  however,  the  difference  in  J)rice  is  seldom  marked 
enough  to  appeal  to  the  grower,  unless  an  absolutely  pure  strain  of.  seed  is 
obtained  by  him,  and  aa  absolutely  unmixed  yield  marketed  by  or  for  him. 
Any  admixture  of  a  cheaper  variety  is  fatal  to  price.  At  the  same  time,  thfe 
existence  of  a  superior  type  encourages  an  inferior  type  as  an  adulterant  (as 
was  shown  above  in  the  case  of  Pulichai  in  Madras),  which  will  eventually  kill 
the  superior  type,  owing  to  the  fact  that  its  presence  in  increasing  proportion 
lowers  the  price  very  rapidly,  so  that  eventually  it  is  not  worth  the  grower's 
while  to  grow  the  superior  type,  since  the  reputation  of  the  local  name  goes 
down,  and  he  cannot  get  more  for  the  pure  than  for  the  mixed  variety. 

Various  means  have  been  adopted  in  order  to  resist  this  evil,  which  arises 
in.  one  form  or  another  in  every  part  of  India  where  an  improved  Variety  has 
reached  the  position  of  a  commercial  cr-op. 

Pure  seed,  as  has  been  shown  above,  can'  always  be  supplied  on  a  moder- 
ately large  scale  by  a  Government  agency,  and  distributed  through  a  certain, 
number  of  private  seed  farms,  supervised  by  a  departmental  agency,  so  long  as 
some  profit  can  be  guaranteed  to  the  grower,  by  a  higher  price  either  for  his 
seed  or  his  lint.  Guarantees'to  this  effect  are  often"  given  by  Government  to 
start  with,  and  were  found  necessarv  even  in  Berar  at  first. 

The  evil  effect  of  gins  in  causing  seed  mixture,  though  real  enough,  can  be 
combated  by  special  arrangements.  These  arrangements,  however,  when  the 
production  reaches  any  considerable  figure,  impose  a  heavy  burden  on  the 
expert  ag(}ncy,  whicih  is  undesirable  ;  while  the  gins  are  also  in  many  cases  the 
worst  offenders  in  the  matter  of  lint  adulteration.  To  meet  t^ese  difficulties  it 
has  been  suggested  that  a  systeni  of  licensing  gins  should  be  set  up,  by  which 
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'  they  would  be  compelled  to  keep  the  seed  and  lint  of  certain  types  of  cotton 
unmixed,  under  penalty  of  forfeiture  or  suspension  of  license.  This  is  a  point  on 
which  evidence  is  desirable  in  Bombay  and  the  Punjab.  It  seems,  hardly 
necessary  to  carry  legislative  interference  beyond  the  gin-owner,  although  the 
case  must  be  provided  for  when  the 'cultivator  or  dealer  brings  a  mixed  lot  of 
cotton  to  the  gin.  The  next  difficulty  lies  in  getting  the  pure  cotton  into  the 
hands  of  the  buyer,  whether  ginner  or  merchant,  and  in  obtaining  the  maximum 
value  from  him.  In  Madras  arrangements  have  been  made  for  ryots  to  sell 
improved  Karunganni  on  joint  account  direct  to  ginning  firms.  A  scheme  has 
also  been  worked  with  some  success  by  a  league  of  the  principal  buyers  with  the 
Agricultural  Department,  who  refuse  to  purchase  cotton  which  contains  any 
adnoixture  of  the  inferior  Pulichai.  This  latier  device  is  ijo  doubt  likely  to  be 
effective  in  cases  where  an  obnoxious  newcomer  can  be  stamped  out  in  a  short 
campaign  of  a  year  or  two. 

The  history  of  the  work  in  Bombay  is  most  instructive.  Broach  cotton 
introduced  into  Dharwar  is  being  sold  by  auction  after  departmental  grading. 
Obviously  this  action  cannot  be  very  widely  extended  by  a  departmental  agency 
on  the  existing  scale.  In  lower  Qujerat,  where  an  attempt  was  being  made  to 
improve  the  j|aality  of  the  lint,  a  syndicate  formed  by  Bombay  mill-owners 
undertook  to  pay  5  per  cent,  above  the  prevailing  rate  for  the  improved  Broach 
cotton  with  a  higher  ginning  percentage.  (It  is  desirable  to  enquire  if  this 
rate  was  fair.)  As  soon,  however,  as  the  area  sown  became  considerable,  diffi- 
culties arose  which  led  to  a  breakdown  of  the  scheme.  There  was  a  doubt 
as  to  what  the  local  prices  were.  Local  buyers  offered  higher  prices  for  the 
improved  cotton,  and  the  syndicate  were  called  on  to  pay  their  increment  on 
the  prices  so  enhanced.  The  ryots  also  rigged  the  market,  or  ^at  any  rate 
reported  sales  which  were  believed  to  be  fictitious.  Cultivators  brought  in  their 
cotton  when  prices  were  high,  and  held  it  back  when  they  fell.  During  the 
*  second  year  of  operations,  there  was  a  steady  fall  in  prices,  and  the  ryots  who 
held  back  their  cotton,  got  lower  prices  in  the  end ;  the  loss  so  incurred  seems 
to  have  been  associated  in  their  mind,  quite  unfairly,  with  the  operations  of 
the  syndicate.  Further,  the  cotton  bought  up-country  by  the  syndicate  was 
reported  to  have  been  received  in  Bombay  in  an  adulterated  condition.  The 
information  at  our  disposal  regarding  the  extent  to  which  the  syndicate  bought 
direct,  and  through  what  agency,  and  the  methods  adopted  by  the  Agricultural 
Department  to  secure  that  the  cotton  came  forward  in  a  pure  condition,  is  not 
sufficient  to  show  how  this  happened.  In  Sind,  the  syndicate  erected  saw  gins, 
asthelocalroller  gins  were  not  suitable  for  dealing  with  the  American  type. 
The  Deputy  Director  thought  that  the  syndicate  should  have  secured  a  larger 
proportion  of  the  crop  produced.  There  were  also  difficulties  arising  from 
inferior  methods  of  cultivation,  failure  of  canal  water,  and  shortage  of  seed. 
The  syndicate  withdrew  from  Sind  for  one  year,  but  has  since  agreed  to  make 
another  start.  It  Vas  stated  in  evidence  by  Mr.  Henderson,  Deputy  Director 
in  Sind  for  some  years,  that  local  conditions  are  unfavourable  to  co-operation, 
and  the  most  promising  organisation  for  seed  distribution  is  through  the 
personal  influence  of  leading  landlords. 

Only  small  quantities  of  long-staple  cotton  have  been  grown  in  the  Central 
Provinces,  and  their  inspection  and  marketing  was  effected  departmentally, 
the  Empress  Mills  in  all  cases  proving  a  ready  purchaser  for  full  value.  The 
.growing  of  improved  wheat  through  co-operative  agency  in  this  province 
throws  an  interesting  light  on  the  possibilities  of  a  co-operative  marketing 
organisation  for  obtaining  value  for  quality.  The  increased  value  in  this 
case  is  relatively  small,  and  the  cost  of  sowing  an  acre  very  high,  compared  to 
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cotton,  but    a  considerable    degree  of    success  bas  been    obtained  tbrough 
co-operative  sales,  with  tbe  help  of  one  of  tbe  big  export  purcbasing  firms. 

We  bave  unofficial  evidence  of  considerable  interest,  regarding  tbe  state  of 
affairs  in  tbe  Punjab,  but  it  will  require  verification  by  local  enquiry.  To 
start  witb,  tbe  market  for  cotton  in  tbis  province  was  in  a  far  less  organised 
state  than  in  other  provinces  where  more  cotton  is  grown.  Local  buyers  at 
first  refused  to  pay  more  for  a  longer  staple ;  indeed^  the  big  exporting  firms, 
it  is  alleged,  tried  to  discourage  tbe  growth  of  such  types,  as  it  complicated  the 
market,  and  required  tbe  use  of  expert  knowledge  which  their  buyers  did  not 
possess.  A  system  of  Government  auctions  was  introduced,  where  buyers  had  to 
undertake  to  have  the  cotton  ginned  at  specified  gins  under  supervision. 
Prices  45  per  cent,  above  tbe  local  rate  were  obtained  at  these  auctions.  On 
one  occasion  at  any  rate  before  the  auction  system  was  introduced,  a  big 
exporting  firm  had  sold  in  Liverpool  at  9d.  a  pound  cotton  bought  in  tbe 
Punjab  at  M. ;  Bombay  buyers,  however,  gave  better  prices. 

12.  This  question   of  improvement  has  been  considered  in  a  good  deal  of 
detail,  inasmuch  as  it  applies,  not  only  to  the  introduction  of  exotic,  but  to 
any  improvement  of  the  existing  varieties.     Moreover,  *  sufficient  experience 
has  been  obtained  to  show  where  the  difficulties  lie,  and  where  help  is  needed. 
The  problem   of  inducing  tbe   grower  to  offer  a  pure  type  of  CT»tton  and  the 
purchaser  to  give  him  full  value  for  it.  has  not  yet  been  solved,   though 
several  of  the  schemes  so  far  devised  look  promising.     The  help  and  goodwill 
of  tbe  mill-owners  or  other   buyers  is  readily  forthcoming.     The  former  no 
doubt  realise  that  their  being  first  in  the  field  and  in  a  position  to  secure  the 
pure  type  in  bulk  offers  them  the  best  chance  of  being  able  to  keep  the  long-  *• 
staple  cotton   for  their  own  mills  in   case   of  outside  competition.     A  free 
market,  however,   for  long-staple  cotton  in   this  country  is  necessary,  if  the 
cultivator  is  to  get  the  world  price  for  it,   and   any   attempt  to  restrict  this 
will   prove  fatal  to  the  introduction   of  superior  types.     Little  effort  seems  ♦ 
,  hitherto  to  have  been   made,   except  perhaps  in   Madras  and  the  Punjab,   to 
enlist  tbe  support  of  the  intermediate  local  buying  interests,  often  merchants 
of  the  Marwari  class,  who  are  the  most  to  blame  at  present  for  the  adulteration 
of  improved    types.     Tbe  attempt  is  surely   worth   making,   difficult  as  it 
undoubtedly  is.     No  satisfactory  evidence  is  forthcoming  of  the  extent  to 
which  Indian  long-staple  cotton  commands  world  prices  in  Indian  markets. 
Statement  No.  II  appended  to  this  note  seems  to  show  that  local  prices  for 
Tinnevellies  followed  the  world    prices    for    Americans  more  closely  than 
Westerns,  a  superior  cotton  which  relies  mainly  on  the  Indian  demand.     The 
fact  that  Tinnevellies  are  regularly  quoted  on  the  Liverpool  market  accounts  for 
this,  though  the  difference  between  Indian  and  Liverpool   prices  was  often 
large,   especially  when  the  -freight  position  became  more  difficult.    Finally, 
it  is  clear  that  tbe  first  step  to  take  is  to  devise  some  means  to  ensure  1,.he 
cotton  coming  forward  in  bulk,  unmixed,  and  if  possible,  tbrough  some  organic 
agency,  capable  of  ultimately  taking  care  of  itself  with  a  minimum  of  Govern- 
ment intervention ;  or  at  any  rate  of  being  carried  on  for  as  many  years  as 
possibly  until  an  established  course  of  trade  hostile  to  adulteration  bas   grown 
up.     In  small  areas,   departmental  action  might  serve,  but  this  is  impossible 
over  really  large  areas.     In  such  cases,  co-operation  seems  the  most  promising 
means ;   but  it  must  be  recollected  that  co-operation  will  not  flourish  in  a  soil 
that  has  not  already  been  inoculated  with  its  own   microbe ;  we  mean  that  the 
way  to  co-operative  distribution  must  in  India  be  paved  by  acquaintance  with 
and  acceptance  of  the  benefits  of  co-operative  credit.     Communities  accustomed 
to  co-operative  credit  are  suited  for  the  development  of  an  organisation  for  the 
sale  of  a  given  type  of  cotton  on  joint  account.    There  will,  however,  be  many 
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oases  where,  for>acious  reasons,  the  people  are  either  unsuited  or  unready  for 
co-operative  working ;  and  here  departmental  agency,  aided  by  an  ever  increa-  • 
sing  proportion  of  help  by  the  trade,  seems  to  offer  the  best  chance  of  success. 
The  teinptation  of  adulteration  is,  however,  great,  where  the  variety  to  be 
introduced  is  of  high  quality  ;  and  departmental  agency  must  be  largely  relied 
on  for  a  long  time  to  replace  or  supplement  co-operative  organisation.  This 
will  necessitate  large  additions  to  the  existing  staff,  Ihe  problem  of  maintain- 
ing and  marketing  a  pure  type  seems  so  difficult  and  so  urgent,  that  it  deserves 
for  the  present  as  much  attejition  as  the  purely  agricultural  problem  of  produc- 
ing the  type  itself. 

13.  These  conclusions  bring   one  to   a   consideration    of   the  conditions  conditions  under 
•  under  which  the  cotton  crop  is  normally  marketed  in  India.     These  do  not  in  which  ryot 
most  cases  differ  greatly  from  those  prevailing  in  the  case  of  other  export  '^^''^fits  his 
crops.     A  varying  proportion   is  taken  over  by  merchants   or  money-lenders  ^     ' 
who  have  given  -advances  to  the  growers,  or  to  whom  the  latter  are  indebted. 
But  still  a  very  considerable  proportion,  naturally  more   considerable  in  areas 
where  the  average   cultivator's   holding  is  larger,  is  brought  by  the  latter  to 
the  market  town.     In  this  case  the  cultivator  sometimes  sells  to  a  ginnery  ; 
sometimes  he  takes  it  about  from   one  dealer  to  another  to  obtain  the  best 
price.     In  other  cases,  again,  he  takes  it  to  a  cotton  market;   where  these 
are  well  organised,  with  proper  regulations  and  supervision  to  prevent  the 
grower  being  imposed  upon,  the  benefit   to  the   cultivator  is  great,  and  he 
resorts  freely  to  the  market.     The  result  is  the  elimination  of  unnecessary 
intermediaries,  with  profit  to  grower  and  mill-owner.     An  example  of  such 
a  system  is  to  be  found  in  Berar,  where  a  set  of  rules  has  been  framed  under 
which  cotton  markets  are  constituted  and  managed.     The  essential  features  of 
this  system,   which  has  been  described  fully    in  a  note  by   Mr.   Standen, 
Commissioner  of  iBerar,  are  as  follows  : — 

Commission  agents,  brokers  and  weighmen  are  licensed.  The  weights  used 
are  prescribed  and  inspected.  Trade  allowances  are  forbidden.  The  prices 
for  the  day  are  not  published  by  the  market  committee,  but  become  known 
at  once  in  the  market.  Unginned  cotton  is  inspected  after  removal  from  the 
market  to  a  gin,  and  deductions  made  from  the  price  on  account  of  any  defects. 
The  seller  need  not  accept  these  deductions  and  may  resell  his  cotton  if  he 
likes. 

The  system,  though  capable  of  improvement,  works  well,  and  is  strongly 
approved  of  by  the  growers.  In  the  absence  of  such  a  special  organisation, 
though  the  grower  may  have  a  pretty  fair  idea  of  the  price  he  ought  to  get, 
yet,  owing  to  the  various  tricks  that  are  played  at  his  expense  by  the  buyers 
and  the  intermediate  agents,  he  does  not  get  it.  ~It  seems  probable  that  much 
could  be  done  for  the  cultivating  classes  by  a  better  organised  market  system. 
In  the  case  of  export  crops  in  particular,  it  would  lend  itself  to  any  efforts 
that  may  be  made  to  secure  price  for  quality,  at  any  rate  after  the  initial  stages 
had  been  passed.  The  necessity  of  this  should  be  strongly  pressed  on  Local 
Governments.  The  tendency  in  India  is  to  accept  as  inevitable  too  many 
intermediate  profits  in  the  up-country  period  of  the  movement  of  an  export  • 
crop.  As  the  benefits  of  the  co-operative  movement  spread,  the  improvements 
of  markets  will  become  a  more  urgent  question.  The  growers  whcK  receive 
advances  on  their  crop  or  who  sell  it  to  there  creditors,  in  each  case  on 
unfavourable  terms,  will  tend  to  become  less  numerous ;  the  cultivating  classes 
generally  will  demand  a  higher  standard  of  efficiency  in  marketing,  and  will 
be  less  tolerant  of  excessive  profits  at  their  expense.  Something,  too,  may  be 
done,  and  is  in  places  being  done,  by  teaching  cultivators  a  few  points  about 
marketing  their  crops. 
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Adulteration. 


Mechanism  for 
carrying  out 
recommenda- 
tions. 


14.  Proposals  for  penalising  the  fraudulent  adulteration  of  cotton  have 
been  more  than  once  put  forward  by  various  bodies  in  England  and  India. 
Correspondence  in  the  records  of  the  Government  of  India  regarding  the 
proposals  made  by  the  ![nternational  Confederation  of  Cotton  Spinners  to 
Lord  Crewe  in  1911  may  be  referred  to  in  particular.  We  do  not  propose  to 
touch  on  the  question  of  mixing  cotton  of  higher  with  that  of  lower  grades  by 
other  agencies  than  the  gins.  The  experience  of  the  working  of  the  Cotton 
Frauds  Act  in  Bombay  has  shown  the  dangers  attending  Government  action 
in  this  matter.  Similarly  the  watering  of  unginned  cotton  is  in  the  first  place 
not  practised  on  a  relatively  large  scale  and  can  be  put  a  stop  to  by  the  action 
of  the  ginners,  The  watering  of  ginned  cotton  by  the  balers  is,  however,  a 
much  bigger  matter.;  it  is  done  on  a  large  scale  and  in  a  thoroughly  organised  . 
manner, 'pipes  and  hoses  being  used  for  that  purpose  in  many  press  compounds, 
especially  in  Berar.  This  might  be  dealt  with  without  any  Government 
inspecting  staff,  by  allowing  the  private  prosecution  (with  the  sanction  of 
Government,  to  prevent  vexatious  proceedings)  of  any  person  who  actually 
watered  cotton.  This  might  no  doubt  be  effected  by  a  trade  organisation ; 
if  no  action  were  taken,  no  harm  would  be  done,  and  the  law  would  be  tempo- 
rarily ineffective.  If  necessary,  it  might  be  introduced  for  a  term  of  years 
in  the  first  instance,  and,  if  not  used,  could  be  allowed  to  disappear^utomati- 
cally  from,  the  statpte  book.  Opinions  on  this  point  might  be  invited. in 
Bombay. 

15-  The  proposals  that  have  been  put  forward  in  this  note  are  as 
follows : — 

(1)  To  improve  the  existing  short-staple  types  of  cotton,  by  developing, 

through  |5rossing  or  selection,   a  longer  and  better  fibre,  while 
maintaining  the  high  outturn  of  the  low  quality  type. 

(2)  In  areas  where  the  conditi9ns  admit  of  it,  to  contiliue  and  intensify 

the  present  attempts  to  introduce  longer-staple  exotic'  cottons. 

(3)  To  make  more  determined  and  systematic  efforts  to  provide  a  free 

and  effective  demand  for  improved  cottons,   and  to  see  that  they 
reach  the  buyer  in  a  pure  and  unadulterated  condition. 

(4)  To  improve  marketing  arrangements  generally,  and  to  prevent  some 

of  the  more  dangerous  forms  of  adulteration. 

With  regard  to  (1)  it  has  been  stated  in  paragraph  9  above  that  the 
problems  indicated  are  sufficiently  difficult  and  important  to  justify  the 
appointment  of  two  or  three  botanists,  specially  deputed  for  this  work.  The 
improvement  of  Indian  cotton  is  an  urgent  matter.  It  is  however  possible 
to  speed  up  research  work  by  the  employment  of  increased  staff.  This  may 
be  done  either  by  tackling  more  individual  j^blems  at  once,  or  by  dealing  with 
each  individual  problem  intensively,  e.<;.,  Dy  following  each  experiment 
through  all  the  life:  history  of  the  plant  in  detail,  instead  of  merely  recording 
final  results.  The  strength  of  the  expert  staff  and  the  problems  which  they 
should  take  up  should  be  settled  by  an  authority  competent  to  form  ^.n  opinion 
on  a  consideration  of  the  whole  aspect  of  the  case,  both  scientific  and  economic. 
In  this  connection  it  may  be  remarked  that  the  Board  of  Agriculture,  as  at 
present  "constituted  does  not  seem  the  right  kind  of  body  for  this  purpose. 
It  is  too  unwieldy,  too  overburdened  with  details,  and  is  not  equipped  for 
giving  adequate  consideration  to  the  economic  and  especially  to  the  industrial 
aspect  of  a  question  like  this.  Such  a  body  can  hardly  decide,  for  instance, 
to  what  extent  should  a  staple  spinning  20'8  be  aimed  at,  rather  than  one 
spinning  4i0'8.    The  botanists  selected  should    be  required  to  work  at  the 
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problems  prescribed  for  them  and  should  not  be  allowed  to  alter  these,  without  - 
the  sanction  of  an  authority  not  less  competent  than  that  which  decided  the 
original  lines. 

The  above  are,  it  is  thought,  the  principles  which  are  best  calculated  to 
give  the  speediest  results  and  in  the  most  economical  way.  But  the  task  will 
in  any  case  be  a  long  and  difl&cult  one.  It  is  hard  for  a  non- expert  to  realise 
what  a  lengthy,  laborious  and  uncertain  process  is  the  building  up  of  a  new 
type.  Line  after  line  of  work  proves  infructuous ;  characters  cannot  be  fixed 
in  combination  with  other  characters ;  differences  are  small  at  first ;  the  plants 
can  be  crossed,  in  a  single  operation,  but  the  botanist  can  do  nothing  all  the 
rest  of  the  twelve  months  but  patiently  await  the  result  of  this  single  act ; 
and  the  slightest  mistake  or  accident  wastes  a  whole  year.  It  has- taken  Mr. 
Leake,  for  instance,  ten  years  to  arrive  only  at  the  beginning  of  a  very  promis- 
ing development.  Results,  however,  occur  in  a  satisfactory  proportion  of  the 
lines  taken  up,-  if  the  choice  is  made  on  reasonable  grounds,  and  the  prizes  of 
success  are  enormous.  A  gain  of  six  crores  of  rupees  has  been  mentioned  above 
as  the  possible  result  of  one  particular  liae  of  work.  That  there  is  nothing 
improbable  in  this  expectation  may  be  shown  by  the  fact  that  in  the  Central 
Provinces  we  found  that,  jnerely  as  a  result  of  a  botanical  examination  of  the 
mixture  of  cottons  grown  in  that  province  and  the  selection  of  the  best  type 
of  the  most  profitable  of  those  varieties,  an  annual  addition  of  over  one  crore 
of  rupees  to  the  wealth  of  the  local  cultivators  has  been  already  made  by  the 
local  Department  of  Agriculture,  over  an  area  of  700,000  acres  soAvn  with  the 
seed  supplied  by  Government. 

With  regard  to  the  third  point,  this  very  necessary  work  is  at  present 
carried  out  by  the  expert  staS  of  the  Agricultural  Department,  often,  it  would 
seem,  to  the  neglect  of  their  more  technical  duties.  Some  arrangement  should 
be  made,  either  for  the  undertaking  of  these  duties  by  a  less  highly  trained 
but  equally  reliable  class  of  Government  employe,  or  for  their  performance  by 
some  non-Government  agency.  ■ 

The  improvement  of  marketing  arrangements  should  be  taken  up  by 
Government,  not  only  as  a  necessary  condition  for  the  dissemination  of  improv- 
ed crops,  but  in  the  interest  of  the  people  generally.  A  great  benefit  would 
be  conferred  on  the  '  cultivator,  and  no  doubt  on  the  consumer,  if  the  former 
could  be  giv§n  a  market,  where  buyers  would  compete  freely  for  his  grain 
or  other  articles,  and  he  would  be  reasonably  safeguarded  from  the  more 
undesirable  manoeuvres  of  brokers,  touts  and  their  allies.  The  matter  might 
be  enquired  into,  at  any  rate  in  the  larger  provinces,  by  officers  deputed  for  this 
purpose;  and  such  system  of  market  supervision  might  be  adopted  as  the  result 
of  the  enquiry  seemed  to  indicate  as  suitable.  Moreover,  the  maintenance  of 
a  high  standard  of  efficiency  in  the  supervision  of  markets  should  thereafter 
form  a  part  of  the^egular  policy  of  Local  Governments ;  a  Collector  should 
think  it  no  less  a  part  of  bis  duty  to  see  that  his  loca^markets  were  so  arranged 
as  to  secure  for  the  grower  a  fair  share  of  the  price  and  not  to  add  unnecessarily 
to  the  cost  of  the  article  to  the  consumer,  than  to  secure  efficient  sanitation 
by  a  Municipality  or  road-making  by  a  District  Board.  The  proper  authority 
to  undertake  the  supervision  of  marketing  arrangements  and  of  gins  is  probably 
the  Director  of  Industries,  but  the  point  requires  further  examination. 
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STATEMENT  No.  I. 

(a)  QoANTiTy. 

Production   {in  bales   of  500  lbs.)    as  given   at  page  395  of  Professor  Todd's  book  on"  The 

World's  Cotton  Crops." 


America. 

India. 

Egypt. 

Bassia. 

/     China. 

Other 
Countries. 

TOTAI. 

ConsnmptiOD 

(aa  given  on 

page  410  of 

Todd's  book) 

in  bales  of 

600  lbs. 

Total, 

1902-03 

10,758,000 

3,367,000 

1,168,000 

342,000 

1,200,000 

801,000 

17,636,000 

... 

1903-04 

10.124,000 

3,161,000 

1,302,000 

477,000 

1,200,000 

761,000 

17,016,000 

... 

1904-05 

13,657.000 

3,791,000 

1,263,000 

636,000 

766,000 

803,000 

20,706,000 

,.. 

igos-06 

11,320,000 

3,416,000 

1,192,000 

604,000 

789,000 

936.000 

18,266,000 

1806-07 

13,651,000 

4,934,000 

1,300,000 

759,000 

808,000 

1,037,000 

22,467,000 

20,606,000 

1807-08 

11,532,000 

3,122,000 

1,447.000 

664,000 

876,000 

050,000 

18,040,000 

21,053,000 

1908-09 

13.829,000 

3,692.000 

1,150,000 

698,000 

1,933,000 

869,000 

23,271,000 

22,387,000 

1909-10 

■10,661,000 

4,718,000 

1,000,000 

686,000 

2,631,000 

950,000 

'       20,536,000 

22,318,000 

1910-11 

12.132.000 

3,863,000 

1,616,000 

895,000 

3,467,000 

967,000 

22,829,000 

24,605,000 

1911-12 

16,043,000 

3,288,000 

1,485,000 

876,000 

3,437,000 

1,068,000 

26,186,000 

29,126,000 

1912-13 

14,129,000 

4,395,000 

1,507,000 

911.000 

3,931,000 

1,171,000 

26,044,000 

26,863,000 

1913-14 

14,610,000 

6,201,000 

1,537,000 

1,015,P00 

4,000,000 

1,340,000 

27.703,000 

27,000,000 

1914-16 

Eui. 

matct. 

16,600,000 

5,000,000 

1,300,030 

1,300,000 

4,000,000 

1,300,000 

29,400,000  ■ 

•  •• 

1 

(i)  Value  (in  UupeEs). 


1  -.»• 

1902-03 

2,16,84,08,000 

32,45,82,000 

18,85,81,000 

6,12,28,000 

14,91,06,000 

11,70,67,000 

3,00,29,63,000 

* 

1903-04 

2,46,77,25,000 

32,14,18,000 

28,38,36,000 

7,66,34,000 

15,61,69,000 

13,00,83,000 

3,43,38,44,000 

'>                     'A 

1904-05 

2,60,64,86,000 

48,39,05,000 

27,73,07,000 

8,49,89,000 

12,28,23,000 

14,08,18,000 

3,71,60,28,000 

... 

1905-06 

1,69,02,17,000 

35,76,12,000 

22,46,92,000 

8,16,56,000 

10,13,36,000 

13,22,16,000 

2,68,77,27,000 

... 

19D6-07 

2,32,23,03,000 

58,64,62,000 

33,98,65,000 

11,28,77,000 

11,23,78,000 

16,90,22,000 

3,61,28,87.000 

3,39.08,10,000 

1907-08 

N 

2,14,70,13,000 

35,99,89,000 

39,78,35,000 

10,81,81,000 

13,62,99,000 

16,99,16,000 

3,31,92,36,000 

3,76,58,66.000 

(   1008-09 

2,26,75,84,000 

41,96,96,000 

24,30,09,000 

10,49,09,000 

21,69,ld,000 

14,86,04,000 

S.42,03,12,000 

3,43.08,08,000 

1009-10 

2,00,77,13',000 

58.61,87,000 

24,20,63,000 

10,83,63,000 

42,20,97,000 

16,71,11,000 

8,53,36,33,000 

3,92.61.78.000 

■1910-11 

2,85,17,78,000 

60,02,85,000 

61,48,16,000 

16,66,90,00!) 

68,96,89,000 

21,02.22,000 

4,93,33,80,000 

6,34,83,12,000 

1911-12 

3,25,47,24,000 

54,30,68,000 

i.O,C3,3S,0Oa 

14,80,02,000 

62,85,95,000 

21,02,66,000 

6.18,09,88,000 

8,19,26,48,000 

1912  13 

2,63,08,57,000 

64,74,38,000 

38,29,50,000 

11,37,81,000 

70,66,39,000' 

21,65,92,000 

4,63,82,77,000 

4,96,79,76,000 

IDIS-Ii 

2,91,18,56,000 

80,74,01,000 

^,16,03,000 

16,09,41,000 

J4,20,00,000 

27,71,46,^ 

6,34,09,47,000 

6,68,38,37,000 

1&U.1S 

2,94,83,44,000 

66,95,83,000 

3*97,19,000 

20,61,31,000 

67,23,75,000 

22,16,36,000 

4,83,76,87,000 

... 

KoT£.— The  valUatiou  has  been  uade  on  (he  basis  o£  the  prices  prevailing  in  the  different  years. 
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STATEMENT  No.    11. 
Showing  the  prices  of  Tinnies  '  at  Tnticorin  as  compared  with  those  at  Liverpool. 


Period. 


Prices  per  lb.  in  annas  and  dicimals. 


American 
middling 
at  Liver- 
pool. 


81st  December  1914 
ISth  January  1915 
29tli  January  1915 
12th  February  1915 
26th  February  1915 
12th  Miirch  1915 
26th  March  1915 
letb  April  1915 
30th  April  1915 

,14th  May  1915 
4th  June  1915 
11th  June  1915 
25th  Jan^  1915 
9th  July  1915 
23i-d  July  1916 
6th  August  1915 
20th  August  1915 
3rd  September  1915 
17th  Septembet  1915 
Ist  October  1915 
16th  October  1915 
29th  October  1915 
12th  November  1915 
26th  November  1915 
11th  December  1915 
25th  December  1915 
SlBt  December  1916 
14th  January  1916   . 
29th  January  1916   . 
11th  February  1916 
25th  February  1916  _ 
17th  March  1916      . 
Slst  Maich  1916 

.14th  April  1916 


4-58 

4-80 

5-02 

4-97 

4-97 

5-17  ' 

5-48 

5-75 

5-66 

5-30 

5-35 

5-37 

5-20 

5-17 

5a3 

5'53 

5' 42 

5-78 

614 

6-97 

7-23 

7-02 

7-01 

7-28 

7-66 

?'92 

879n 

7-93 

8-06 

7-72 

7-87 

7-77 

7-78 


Tienevelly 
at  Liver- 
pool. P. 
G.  P. 


4-00 

4'24 

4'a4 

4' 54 

4'54 

4"81 

5-14 

6-44 

5-40 

5-10 

5'15 

0-20 

5-10 

5-00 

5-05 

5-25 

5'15 

5-40 

60S 

6-43. 

6-85 

6-66 

6-60 

6-90 

7-25 

7-60 
7'75 
7-70 
7-76 
7-50 
7-65 
7-50 
7-55 


Tinniep  at 
Tutioorin, 
-P.  G.  P. 


3-20 
3-52 
3-20 
3-52 
3-52 
3-68 
4-19 
4-42 
4-48 
416 
4-06 
403 
3-94 
3-84 
3-78 
4-00 
4-00 
4-10 
4-80 
4-80 
5'31 
4-96 
5-02 
5-06 
5'06 
4-86 

5-50 
5'54 
5-54 
5-79 
6-u'3 
6-08 
5-82 


Westerns 
per  lb. 


2-88 
2'.88 
3-52 
3-36 
3'68 
3-78 
3-97 
4-06 
4-46 
4-16 

3-60 
3-58 
3-65 
3-57 
3'36 
3-36 
3-74 
4-00 
4-72 
4-83 
4-86 
4-17 
4-64 
4'64 
4*48 

4-74 
4-86 
5-40 
5-63 
5-89 
5-76 
5-43 


Pbice  pee  balk  of  500  lbs.  in 

£  ASD  DECIMAlS  OF  £. 


American 
middling 
at  Liver- 
pool. 


6 


£ 

9-64 
10-00 
10-46 
10-35 
10-35 
10-77 
11-42 
11-98 
'  11-79 
11-04 
11-14 
11-18 
10-83 
10-77 
10-69 
11-52 
11-29 
12-04 
12-78 
14-52 
1506 
14-62 
14-60 
15-17 
15-96 

16-50 
18-83 
16-52 
16-79 
16-08 
16-40 
16-20 
16-22 


Tinnevelly 
at  Liver- 
pool, P. 
G.  P. 


8-83 
8-83 
9-46 
9-4,6 
9-46 
10-02 
10-71 
11-33 
11-25 
10-62" 
10-70 
10-83 
10-62 
10-42 
10-52 
10-94 
10-73 
11-25 
12-60 
13-40 
14-27 
13-85 
13-75 
14-38 
15-10 

15-63 
16-15 
16-04 
16-15 
15-63 
15-94 
15-63 
15-73 


Tinnies  at 

Tuticorin, 

P.  G.  P. 


8 


£ 

6-67 

7-33 

6-67 

7-33 

7-33 

7-67 

8-74 

9-20 

9-33 

8-67 

8-47 

8-40 

8-20 

8-00 

7-81 

8-33 

8-33 

8-53 

10-00 

10-00 

11-07 

10-33 

10-47 

10-53 

10-53 

10-13 

11-47 
11-53 
11-53 
12-07 
12-53 
1,2-67 
12-13 
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Showing  the  prices  of  '  Ti^nies'  at  Tuticoiin  as  compared  with  those  at  Liverpool — contd. 


PttlCES  PEB  lb.  IN  ANNAS    AND 

pec:mal8. 

PbICB  FEB  BALE  01'  500  Ibs.  IN 
£  AND  DECIMAtS  OF  £. 

Period. 

American 
middling 
at  Liver- 
pool. 

Tinnevelly 
at  Liver- 
pool, F. 
G.F. 

1 
Tinnies  at 
Tuticorin, 
F.  G.  F. 

Westerns 
per  lb. 

American 
middling 
at  Liver- 
pool. 

Tinnevelly 
at  Liver- 
pool, F. 
G.F. 

Tinnies  at 

Tuticorin, 

F.  G.  F. 

1 

2 

3 

4 

5 

6 

'1 

8 

1 

£ 

£ 

£ 

28th  April  .1916 

7-94 

7'65 

5-79 

5-50 

16-54 

15-93 

12-07 

12th  May  1916    ^      . 

8-44  , 

8:10 

6-05 

5-80 

17-58 

16'87 

12-60 

26th  May  1916 

8-47 

8-10 

6-03 

5-26 

17-65 

16-87 

12-53 

9bh  June  1916 

8-42 

8-00 

6-14 

5-76 

17-54 

• 

16-67 

12-80 

23rd  June  1916 

8-29 

7-90 

6-14 

5-89 

17-27 

16-46 

12-80 

7th  July  1916 

8'04 

7-65. 

6-24 

608 

16-75 

15-94 

13-00 

21st  July  1916 

7-97 

7-65 

6-27 

6-05 

15-60 

15-94 

13-07 

4th  August  1916       . 

8-57 

8-20 

6-53 

6-50 

17-75 

17-08 

13-60 

18th  August  1916     . 

8-86 

8-45 

6-34 

6-62 

18-46 

•17-60 

13-20 

lit  September*1916  . 

9-90 

9>20n 

6-72 

6-88 

20-63 

1917n 

1400     . 

16th  September  1916 

9-51 

8-95n 

6-69 

6'78 

l»-82 

18-63n 

13-73 

29th  Septemberl916 

9-47 

8-90n 

6-53 

6-7.8 

19-73 

18-54n 

13-60 

ISth  October  1916     . 

10-11 

9-40n 

6-85 

6-78 

21-06 

19-58n 

14-27  •  - 

27th  October  1916 

11-14 

10-40n 

6-82 

... 

23-21 

2l-66n, 

14-20 

10th  November  1916 

11-42 

10-90n 

6-75 

7-i?6 

23-79 

-23-71n 

14-07 

24th  November  1916 

11-90 

ll-30n 

7-49 

'      ,7-46  ■ 

24-79 

23-o4n 

15'60 

8fch  December  1916   . 

12-05n 

ir45n 

8-00 

7-74 

25-lOn 

23-85h 

16-67 

22nd  December  1916 

10-09U 

9-65n 

8-00 

7-42 

21-02n 

20'.l0n 

16-67 

5th  Jam;ary  1917      . 

•    I0-96n 

1045n 

... 

22-83n 

21-7  7n 

... 

19th  January  1917    . 

... 

... 

... 

... 

*•• 

•*. 

2nil  February  1917   . 

10-33n 

9-90n 

... 

... 

21-62 

20-63n 

... 
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APPENDIX  0. 

THE  SUGARCANE  INDUSTRY. 

The  sugar  problem  in  India  is  capable  of  being  stated  very  simply.  In  Sugar  problem 
the  last  year  before  the  war  (1913-14),  the  area  under  cane  in  the  proviDces^*^^"^** 
for  which  returns  are  received  was  2,659,800  acres,  from  which  a  rormal 
yield  of  gur  would  be  3,428,000  tons.  Qur  is  also  produced  in  some  provinces 
from  palm  trees  to  the  extent  of  about  1 50,000  tons,  but  the  quantity  apparent- 
ly does  not  vary  much  from  year  to  year,  and  has  not  been  affected  by  the  war. 
In  the  year  1913-14  the  imports  of  sugar  and  molasses  together  were  896,800 
tons.  To  what  extent  can  these  imports  be  replaced  by  sugar  produced  in 
India  ? 

2.  During  three  years  of  war  the  average  annual  imports   of  sugar  have  Production  in 
decreased  by  256,000  tons,  whilst  the   increased  area  brought  under  cultivation  ^^dia. 
is  capable  of  producjrg  about  350,000   tons  of  gur.     The  tables   given   below  ♦ 
furnish,  the  data  upon  which  the  above  statement  is  based. 

TABLE  I. 


Normal 

yield 

of  gur  in 

tona  per 
acre. 

1913-14. 

1917-18. 

Provircei. 

Area  in 
acres. 

Outturn 
in  tons. 

Area  in    • 
acres. 

Outturn 
in  tons. 

Bengal              .... 

1-3 

216,500 

281,400 

207,000 

269,100 

Bombay             .... 

3-1 

63,500 

196,800 

113,000 

350,300 

Madras    ..... 

2-2 

83,600 

183,900. 

123,000 

270,600 

United  Provinces 

1-2 

1,389,300 

1,667,200 

1,497,000 

1,796,400 

Bibar  and  Orissa        . 

1-1 

262,900 

299,200 

263,000 

289,300 

Punjab     ..... 

0"9 

410,800 

369,700 

502,000 

451,800 

Central  Provinces 

1-1 

20,400 

22,400 

25,000 

27,500 

Assam      ... 

0'9    • 

37,900 

34,100 

35,100 

31,500 

Noith-West  Frontier  Province     . 

20 

31,800 

63,600 

31,000 

62,000 

Minor  Areas      ,          .          .          . 

1-3 

24,900 

32,400 

22,000 

28,200 

Total 

... 

2,541,600 

3,150,700 

2,818,000 

3,576,700 

Native  States    .... 

1-5 

118,200 

177,300 

(not  av 

ailable). 

Total 

... 

2,659,800 

3,328,000 

... 

... 

Table  I  gives  the  area  under  sugarcane  in  1913-14  compared  with  the 
final  forecast  of  1917-18.  These  areas  multiplied  by  figures  furnished  by  the 
Agricultural  Department  for  the  average  outturn  per  acre  of  each  province 
give  the  weight  of  gm  produced  ia  a  normal  year  from  the  area  under  cultiva- 
tion. From  the  statement  it  will  be  seen  that  in  1913-14  the  crop  in  British 
India,  if  the  yield  was  an  average  one,  was  3,150,000  tons,,  and  in  the  Native 
States  from  which  returns  are  received  177,000  tons ;  whilst  in  1917-18  on  the 
same  assumption  the  crop  in  British  India  will  be  3,576,000  tons,  an  increase 
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of  426,000  tons,  figures  for  the  Native  States  are  not  yet  available,  but  it  is 
fairly  certain  that  they  would  show  a  somewhat  sitoilar  increase,  vint.,  13  per 
cent.,  and  we  may,  therefore,  assume  that  the  total  increased  production  of 
India  will  be  about  450,000  tons.  Areas  for  which  no  figures  are  furnished 
are  the  Native.  States  of  Hyderabad,  Baroda,  Baluchistan  and  Sikkim. 

TABLE  II. 


Year. 


1912-13 
1913-14 
1914-15 
1915-16 
1916-17 


Imports  of 

sugar 

in  tons. 


772,153 
896,869 
550,120 
642,744 
542,218 


Value 

in  £ 

sterling. 


9,519,172 

9,971,251 

7,014,990 

11,078,531 

10,300,210 


Table  II  furnishes  the  imports  of  sugar  into  India  from  outside  with  the 
yalues  expressed  in  sterling  for  the  five  years  1912-17.  The  rapid  increase  in 
the  rate  of  importation  came  to  an  end  with  the  outbreak  of  war.  In  the  two 
years  immediately  preceding  the  war,  imports  averaged  834,000  tons;  whilst 
in  the  three  years  of  war  they  have  fallen  to  an  average  of  578,000  tons,  a 
decrease  of  256,000  tons.  The  expenditure  on  foreign  sugar  shows  little 
change ;  the  average  annual  imports  in  the  pre-war  years  referred  to  were 
valued  at  £9,748,000  and  in  the  war  years  at  £9,469,000.  That  is  to  say,  the 
fall  in  volume  of  imports  was  almost  exactly  counterbalanced  by  the  rise  in 
price.  From  this  it  would  seem  thatjndia  is  able  to  spend  about  ten  millions 
sterling  a  year  on  sugar,  which  may  be  regarded  somewhat  in  the  nature  of  a 
luxury,  and  that  for  her  ordinary  dietary  giir  is  suflScienfc.  The  rise  in  the 
price  of  sugar  diminished  the  quantities  consumed,  and  this  deficiency  has  been 
made  up  by  an  equivalent  amount  of  gur.  The  increase  in  cane  cultivation 
is  a  very  satisfactory  feature  of  the  situation,  and  justifies  the  expectation  that 
the  efforts  now  being  made  by  the  Government  to  raise  the  standard  of 
agricultural  practice  will  result  in  a  very  marked  advance  in  the  industry,  both 
as  regards  area  cultivated  and  yield  of  crop. 

It  will  be  observed  from  Table  I  that  cane  cultivation  is  very  unequally 
distributed  throughout  India  and  that  by  far  the  greater  area  is  situated  in  the 
alluvial  plains  of  the  Ganges  and  Indus  river  systems.  The  weight  of  the 
cane  crop  per  acre  in  the  south  of  India  is,  however,  much  greater  than  in  the 
north,  where  the  cold  season  is  too  prolonged  to  yield,  at  any  rate  with  the 
present  types  of  cane,  the  returns  obtained  in  the  warmer  and  more  equable 
climate  of  the  south.  Further  the  percentage  of  available  sucrose,  upon  which 
the  weight  of  gur  extracted  depends,  is  appreciably  larger.  In  Bombay  and 
Madras,  too,  the  cultivation  is  better,  irrigation  is  fuller,  and  manuring  is  on 
a  far  more  liberal  scale.  Cane  growing  in  these  southern  provinces  is, 
however,  dependent  for  its  extension  on  storage  irrigation,  though  much  may 
be  done  also  by  power  pumping  from  wells  or  rivers.  Any  large  increase 
from  wells  worked  by  bullock  power  is  not  to  be  expected.  In  the  United 
Provinces  and  the  Punjab,  where  snow-fed  canals  exist  on  a  large  scale  (by 
far  the  most  economical  form  of  irrigation  for  a  crop  Requiring  water  during 
the  hot  weather),   climatic  conditions  are  less  favourable,  but  the  cane  are^s 
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are  larger  than  those  of  the  southern  provinces.  A  very  large  acreage  is 
grown  in  Bengal,  Bihar  and  the  United  Provinces,  practically  speaking  with- 
out irrigation.  In  the  United  Provinces,  even  where  irrigation  is  given,  it  is 
mostly  very  scanty,  except  where  canes  are  grown  for  chewing ;  and  it  is 
improhable  that  it  can  be  materially  increased.  In  the  small,  highly-culti- 
vated  cane  areas  of  Madras  and  Bombay,  and  to  a  less  exteut  in  the  Central 
Provinces,  the  work  of  the  Agricultural  Departments  has  been  more  effective 
than  in  the  large,  ill-cultivated  cane  areas  of  the  small  and  poor  cultivators  of 
the  United  Provinces.  ,  ^ 

3.  The  main   line  along  which  the  problem  must  be  attacked  is  obviously  Agricultural 
that  of  agriculturaHmprovement.     The  policy  should  be  generally  to  continue  ™P™^®™®°*\ 
the  improvement,   along  existing  lines,   of  the  Madras  and  Bombay  crops;  to ^^j.^^  i^  tjjg 
introduce  varieties  into  the  northern   provinces  which  will  give  the  best  results  provinces, 
under  existing  conditions  of  temperature,  water  supply  and   climate ;  and  to 
induce  the  growers  of  the  northern  tracts  to  take  up,  along  with  better  types  of 
cane,  higher  manuring  and   cultivation.     The   extension   of  irrigation  in  the 
southern   provinces   will  doubtless  be  continued  on  the  lines  best  calculated  to 
obtain  for  the  growers  the  greatest  benefit   in  return  for  the  money  expended. 
Some  share  of  this  is  bound  to  fall  to  sugarcane.     It  has  been  found  that  in 
Bombay,  at  any  rate,  cane  growers  are  ready  to  pay  as  much  as  Es.  60  per  acre 
for  the  irrigation   of   thick  varieties,  and  it  seems  hardly  necessary  to  press  the 
claims  of  cane  to  any  special  treatment  in  these  areas. 

Turning  to  the  purely  agricultural  work  done  in  the  various  provinces,  Madras, 
we  find  that  in  Madras  considerable  improvements  have  been  effected  by 
the  introduction  of  a  disease-proof  cane,  with  the  result  of  arresting 
the  decline  of  the  cane  area  in  the  deltaic  tracts.  Improved  methods  of 
cultivation  have  also  led  to  an  increase  in  the  area  under  cane,  owing 
to  the  larger  profits  thereby  obtained.  No  estimate  is  available  to  the 
Commission  of  the  probable  increased  area  to  be  looked  for  owing  to  greater 
-  irrigation  facilities,  or  of  the  amount  of  improvement  ■  in  the  yield  per  acre 
that  the  Agricultural  Department  has  in  view. 

Mr.  Keatinge,  the  Director  of  Agriculture,  anticipates  that,  out  of  the  Bombay, 
areas  in  Bombay  over  which  irrigation  is  now  to  be  extended,  some  80,000.  acres 
are  likely  to  be  planted  with  cane.  The  Agricultural  Department,  by  an  applica- 
tion of  water  and  manure  in  quantities  actually  less  than  those  given  by  the 
local  growers,  secured  a  crop  in  1915-16  of  50  tons  of  cane  yielding  six  tons  of 
gur  per  acre.  The  use  of  ammonium  sulphate  together  with  oil  cake  in  addition 
to  farmyard  manure  was  found  to  be  the  most  economical  form  of 
manure.  Sulphate  of  ammonia  is  admittedly  suitable  for  sugarcane 
in  many  parts  of  India  ;  and  the  general  adoption  of  coke-oven  recovery  plants 
on  the  coal  fields  should  lead  to  an  increased  supply  at  a  lower  price,  which 
would  be  a  great  benefit  to  the  Ccine  industry. 

In  the  Central  Provinces  the  agricultural  improvements  at  present  being  Central 
demonstrated,  though  promising  enough  in  their  way,  are  not  likely  to  make  Provinces, 
any  very  large  difference  to  the  gross  yield,  as  the  area  under  cane  is  so  small. 
M?ach,  however,  depends  on  the  quantity  of  water  likely  to  be  made  available 
for  cane  as  the  result  of  the  numerous  irrigation  works  under  construction  or 
projected  in  this  province.  The  irrigation  of  cane  from  storage  works  in  this 
part  of  India  does  not,  judging  from  the  history  of  the  past  few  years,  seem 
very  promising,  owing  to  the  heavy  losses  from  evaporation  and  leakage  in 
channels,  when  small  quantities  of  water  are  passed  along  them  in  the  hot 
season.  The  extension  of  the  storage  capacity  of  the  reservoirs  feeding  the 
Mahanadi  canals  may,  however,  afford  a  largely  increased  supply  of  water  for 
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United 
Provinces. 


North-West 

Fcontie; 

Province. 
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cane.    Very  high  yields  can  be  obtained  in  the  south  oE  the   Central  Provinces 
where  conditions  approximate  to  those  in  Bombay  or  Madras. 

An  important  factor  in  the  United  Proviaces  is  the  result  expected  from 
the  crosses  which  are  being  produced  in  the  experimental  area  in  Ooimbatore. 
But  Dr.  Barber,  the  Sugarcane  Expert,  reports  that  lie  will  not  be  able  to  test 
these  and  give  them  out  to  the  Government  farms  for  local  trial  till  1921,  If  a 
seedling  cane,  combining  the  hardiness  and  resistance  to  unfavourable  climatic 
conditions  of  the  lotal  United  Provinces  varieties  with  something  ^f  the  increased 
yielding  power  of  thicker  exotic  species,  can  be  evolved,  then  the  prospects  of 
increased  production  on,  and  extension  of,  the  existing  area  are  very  hopeful. 
But  in  order  to  make  this  possible,  the  ryots  must  be  induced  to  improve  their 
cultivation  and  to  adopt  an  altogether  different  standard  of  manuring.  Mean- 
time, the  report  of  the  meeting  of  the  Board  of  Agriculture  in  1916  states  that  a 
Java  variety  can  be  grown  successfully  in  the  United  Provinces,  with  slight 
modifications  of  the  local  agricultural  methods,  to  yield  70  per  cent,  juice  in  a 
nine-roller  mill,  with  15  per  cent. 'sucrose,  while  the  local  varieties,  under  the 
same  conditioas  give  only  55  per  cent,  juice,  with  10  to  11  per  cent,  sucrose. 
The  above  are  the  results  of  crushing  on  a  considerable  scale  at  the  llosa 
factory,  and  the  variety  in  questiouj '  which  was  grown  by  the  factory,  has 
been  thoroughly  tried  in  other  parts  of  the  United  Provinces.  The  prospects 
seem  very  favourable,  and  all  now  depends  on  a  successful  demonstration 
campaign.  It  will  be  necessary  to  provide  very  large  quantities  of  manure 
in  the  form  of  oil  cake,  for  it  is  at  least  doubtfijl  if  the  local  supply  of  farmyard 
manure  can  be  greatly  increased  in  the  near  future. 

The  United  Provinces  Government  is  taking  steps  to  popularise  the 
use  of  mahua  cake  as  a  manure  for  cane.  The  example  of  Pormosa,* 
where  the  Japanese  Government  advanced  £2  worth  of  fertilisers  for  every 
2  "4  acres  put  under  cane,  dn  condition  that  the  cultivator  himself  spent 
another  £2-10s.  On  fertilisers,  has  often  been  quoted,  and  whatever  may  have 
been  the  result  of  certain  other  measures  taken  in  that  island  for  the 
encouragement  of  sugar  cultivation,  there  is  no  doubt  that  this,  or  some 
modification  thereof,  would  afford  a  great  stimulus  in  India.  It  is  necessary 
however,  to  make  absolutely  certain  that  the  new  canes  are  in  every  way 
suitable,  and  are  not  liable  to  ruinous  damage  from  local  pests  or  diseases. 
It  is  probable,  fey  instance,  that  damage  from  pig  would  be  a  serious  matter  in 
the  United  Provinces  and  Bihar,  if  thick  cane  were  introduced,  and  it  would 
be  diflBicult  to  arrange  for  effective  protection  of  the  small  scattered  areas. 

Although  situated  in  the  extreme  north-west  corner  of  India  and  exposed 
to  bitter  frost  in  the  cold  weather,  sugarcane  is  grown  in  the  North-West 
Frontier  Province  under  irrigation  from  river  channels,  on  an  area  of  31,000 
acres,  and  a  yield  of  over  two  tons  of  gur  is  obtained  from  an  average  crop  of  28 
tons  per  acre.  The  area  is  said  to  be  limited  by  the  local  demand  for  ^wr  and 
the  difficulty  experienced  by  the  cultivators  in  manufacturing  it.  The  Agri- 
cultural Department  has  for  some  years  past  conducted  experiments  with  a 
view  of  introducing  a  modern  factory  system  of  cultivation  and  manufacture, 
and  the  results  indicate  that  the  prospects  of  success  justify  the  establishment 
of  an  experimental  Government  factory,  which  could  be  developed  into  a  large  , 
concern  drawing^ its  supplies  of  cane  from  a  maximum  area  of  5,000  acres.  At 
the  same  time  the  prospects  of  beet  sugar  cultivation  have  been  investigated 
with  almost  equally  favourable  results,  and  it  is  suggested  that  a  central  factory,  if 
erected  near  Nowshera,  could  obtain  supplies  of  both  cane  and  beet  which  would 
enable  it  to  operate  for  between  seven  and  eight  months  in  the  year.    This 
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usually  long  period  is  partly  due  to  the  fact  that  the  oane  after  cutting  can  be 
preserved  with  little  or  no  deterioration  over  a  period  of  several  months.  At 
very  small  cost,  therefore,  the  gap  between  the  end  of  the  cane  and  the  begin- 
ning of  the  beet  harvest  can  be  bridged.  The  beet  harvest  can  also  be  pro- 
longed by  sowing  in  Septernber  and  October  and  again  in  Eebruary  and  March. 
No  information  is  available  as  to  the  ultimate  extent  to  which  developments  in 
the  direction  of  this,  combined  cultivation  could  be  carried,  but  it  is  probable 
that  the  initial  success  of  one  factory  would  lead  to  the  establishment  of  others 
and  that- the  ultimate  limit  would  depend  upon  the  extent  of  land  which  could 
be  brought  under  irrigation.  This  might  possibly  be  increased  by  the  employ- 
ment of  pumping  plants  on  a  large  scale. 

There  are  in  Assam  and  Burma  large  areas  of  land  suitable  for  th6 
cultivation  of  sugarcane  without  irrigation ;  but  it  is  probable  that  irrigation 
supplementary  to  the  rainfall  will  be  found  to  be  very  profitable,  and  this  can 
be  supplied  by  the  addition  of  small  pumping  installations  capable  of  lifting' 
water  from  the  rivers  and  streams,  which  in  these  provinces  are  of  a  perennial 
character.  The  area  under  cultivation  in  Assam  in  1917-18  is  .stated  to  be  Assam. 
35,000  acres,  with  an  average  yield  of  only  0*9  tons  of  gw  per  acre.  This 
outturn  is* recognised  to  be  much  less  than  might  be  obtained  with  good  cultiva- 
tion ;  and,  at  the  instance  of  the  Board  of  Agriculture,  the  Local  Administration 
has  started  experiments  at  Kamrup  with  a  view  to  develope  cane  cultivation  on 
modern  lines  and  to  work  up  the  crop  in  a  large  central  factory  to  produce  white 
sugar.  The  experimental  work  commenced  in  1914i-15  and  has  gradually  deve- 
loped, though  progress  has  been  delayed  by  the  difficulties  in  getting  machinery 
for  the  central  factory.  Up  to  date  nearly  700  acres  of  land  have  been  broken  up 
by  steam-ploughing  tackle,  and  530  acres  planted  with  cane.  The  erection  of 
the  manuf actiiring  plant  has  not  kept  pace  with  the  agricultural  de^  elopments, 
and  no  commercial  results  are  yet  available.  The  experiment  is  an  exceedingly 
important  one,  and,  though  unforeseen  difficulties  have  been  met  with,  the 
results  so  far  obtained  are  very  promising,  and  there  is  every  reason  to  expect 
that  it  will  ultimately  prove  the  possibility  of  establishing  in  Assam  the  central 
factory  system  of  growing  cane. 

In  Burma  the  area  under  cane  in  1913-14  was  15,100  acres.  Here  an  Burma, 
attempt  was  made  to  get  a  central  factory  started^  but  owing  to  the  war  the 
idea  had  to  be  given  up.  The  proposal  was  that  a  Eangoon  firm  should  under- 
take to  make  experiments  in  the  area  commanded  by  the  Minbu  canal,  at  a 
cost  of  Bs.  20,000,  half  of  which  was  to  be  paid  by  Government.  If  they 
proved  successful,  the  firm  was  to  lay  down  plant  capable  of  dealing  with  an 
area  of  10,000  acres.  It  is  stated-  that  crops  of  80  tons  per  acre  without 
manure  have  been  obtained  on  the  Government  farm. 

It  seems  that  promising  tracts  exist  in  these  two  provinces,  for  the 
establishment  of  central  factories,  growing  at  any  rate  a  large  proportion  of 
their  own  cane,  but  that  there  are  many  initial  difficulties  to  overcome,  especialjiy 
in  the  matter  of  labour.  Areas  taken  up  for  cane  growing  would  presumably 
be  free  from  tenancy  rights  and  other  incidents  of  our  Indian  revenue  system. 
It  is  especially  this  freedom  from  legal  difficulties  that  inspires  a  hope  that  a- 
really  considerable  quantity  of  sugar  might  ultimately  be  produced  in  Burma 
and  Assam.  Dr.  Barber,  who  has  visited  the  former  province,  regards  the 
conditions  there,  apart  from  labour  difficulties,  as  very  promising,  and  it  should 
be  the  policy  of  Government  to  give  out  suitable  areas  for  the  establishment 
of  central  factories  to  reputable  firms,  and  to  invite  such  applications.    The 
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General. 


Manure. 


system  followed  should  provide  for  small  cultivators  growing  cane  alongside  the 
larger  areas  of  the  factories,  a  condition  which  the  probable  necessity  of 
importing  labour  renders  the  more  important. 

In  accordance  with  the  recommendations  of  the  meeting  of  the  Board  of 
Agriculture  held  in  1911,  Dr.  Barber  has  been  engaged  on  the  production 
of.  seedlings  suitable  for  various  conditions  of  soil  and  climate,  and  also  seedlings 
with  maximum  sucrose  content.  Very  promising  results  have  been  reached 
in  this  latter  direction  as  the  result  of  two  seasons'  work.  An  agricultural 
question  of  importance  to  the  factory  owner  is  the  extension  of  the  period 
during  which  cane  can  be  obtained  ready  for  crushing,  by  selecting  varieties 
that  ripen  at  different  times,  or  by  extending  the  period  of  planting  so  as  to 
prolong  the  ripening  period.-  If,  as  stated  in  the  note  prepared  by  Mr.  Coventry 
on  cane  growing  in  Bihar  and  printed  in  the  Report  of  1916  (page  90)  of  the 
Board  of  Agriculture,  early  planting  does  not  lead  to  early  ripening,  this  may 
be  owing  to  the  cold  of  the  early  winter  months,  as  in  the  warmer  climate  of 
the  south  of  the  Central  Provinces,  the  opposite  was  found  to  be  the  case.  Two 
diEEerent  classes  of  cane,  one  early  and  one  late  ripening,  could,  however,  as 
Mr.  Coventry  stated,  be  grown  in  Bihar  side  by  side,  thereby  extending  the 
period. 

4.  In  view  of  the  shortage  of  farmyard  manure,  it  is  necessary  to  employ 
some  substitute  which  can  replace  farmyard  manure  wholly  or  partially.  This 
exists  in  the  form  of  various  kinds  of  oil  cake,  which,  at  any  rate  in  the  case 
of  heavily  manured  and  well  cultivated  land  in  Bombay,  gave  the  most  eco- 
nomical results  when  used  with  ammonium  sulphate.  The  stimulation  of  the 
oil-pressing  industry  that  would  arise  from  an  increased  demand  for  cake  would 
-be  a  desirable  end.  Sulphate  of  ammonia  was  sold  in  India  before  the  war 
(June  1913)  at  Es.  257  per  ton ;  it  should  be  possible  to  sell  sulphate  of 
ammonia  produced  in  India  at  a  much  lower  price  than  the  imported 
article.. 


Cost  of  cultiva- 
tion and  avail- 
ability of  cane. 


5.  The  cost  of  cane  cultivation  and  the  prices  paid  for  cane  by  factories 
are  of  interest  in  this  connection.  The  usual  price  paid  for  the  poor  class 
of  cane  obtained  by  factories  in  the  United  Provinces  and  Bihar  before  the 
war  was  four  annas  a  maund.  The  price  however  varied  between  3J  and  G 
annas,  according  to  the  price  of  gur  and  competition  between  factories. 
Higher  prices  Avere  said  by  the  Bihar  witnesses  to  have  been  paid  since  the 
war,  but  generally  the  price  in  Bihar  is  much  the  same  as  in  the  United 
Provinces.  In  places  where  a  thicker  class  of  cane  is  grown,  much  higher 
prices  are  the  rule,  although,  except  in  Madras  in  the  neighbourhood  of  the 
sugar  factory  at  Nellikuppam,  there  is  ve'ry  little  purchase  of  cane  on  a 
commercial  basis  in  such  tracts.  The  ryot  in  Madras  and  Mysore  takes  his 
cane  to  the  power-driven  mill  and  gets  it  crashed  and  the  juice  boiled  down  to 
gur.  Por  this  he  pays  the  charges  levied  by  the  owners  of  the  mill,  and  then  he 
sells  the  gur  himself,  obtaining  a  price  equal  to  10  to  12  annas  per  maund  of  cane. 
The  lowest  price  in  pre-war  times  was  eight  annas  a  maund.  Enquiry  in  con- 
nection with  experiments  in  the  Hadi  process  in  the  Central  Provinces  showed 
that  nine  annas  a  maund  was  the  lowest  figure  that  would  satisfy  the  cultivators. 
In  Bombay,  it  cost  the  Agricultural  Department  slightly  over  four  annas  to  grow 
a  maund  of  cane  in  1915-16.  Most  Bombay  and  Madras  canes  have  a  much 
higher  percentage  of  extraction  and  usually  of  sucrose  than  the  northern  canes, 
but  not,  it  would  seem,  enough  to  account  for  the  great  difference  in  price. 
Canes  which  are  doubtless  somewhat  of  the  same  class  as  those  grown  in  Bombay 
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and  Madras  are  grown  in  Piji  and  Mauritius.  In  Fiji  the  nett  cost  to  tLe 
factory  is  three  annas  a  maund,  including  the  expense  of  planting,  cutting  and 
transporting,  which  is  home  by  the  factory.  In  Mauritius,  the  Indian  growers 
get  5"3  annas -a  maund.  TheFormosan  grower  receives  on  an  average  4|  annas 
a  maund  for  a  cane  with  11  per  cent,  sucrose  contents.  This  approximates  fairly 
closely  to  United  Provinces  conditions.  Until  the  Bombay  grower  is  ready  to 
sell  his  cane  at  a  price  which  may  be  provisionally  stated  at  six  annas  a  matmd 
or  a  little  more,  on  a  pre-'fvar  sugar  price  basis,  it  does  not  look  as  if  a  central 
factory  would  have  much  chance  of  success  in  that  Presidency.  Efforts  have 
been  made  in  the  United  Provinces  to  induce  the  ryots  to  sell  their  cane  on  a 
basis  of  extractidn,  but  without  success.  If  improvement  were  taken  up  on  a 
large  scale,  the  growers  of  better  cane  would  doubtless  be  ready  to  sell  on  a 
basis  of  extraction  resxilts ;  and  if  so,  the  growing  of  inferior  types  would  no 
doubt  tend  to  decrease  more  rapidly. 

In  the  southern  provinces,  on  the  other  hand,  the  problem  would  seem  to 
be  one  of  increasing  the  area  under  cane  until  the  market  for  gur  is  overdone. 
If  the  yield  is  so  large  as  to  make  the  growing  of  cane  still  profitable  on  a 
lower  price  basis  for  gur,  and  tberefore  for  cane,  an  opening  for  the  central 
factory  will  at  once  be  created.  If,  however,  a  fall  in  the  price  of  cane  to  a 
point  still  above  what  a  central  factory  can  afford  to  pay,  leads  to  a  decline  in 
area,  the  future  prospects  of  sugar  making  in  these  tracts  are  not  promising. 
ITere  the  Agricultural  Department  can  be  of  assistance,  by  showing  the 
cultivator  how  to  grow  as  much  cane  per  acre  as  possible  in  the  most  economi- 
cal way.  Another  difficulty,  however,  which  must  be  faced,  is  that  due  to  the 
small  area  of  cane  in  any  given  tract,  and  efforts  will  have  to  be  made  to  bring 
about  a  greater  concentration  in  favourable  situations,  so  as  to  diminish  as  much 
as  possible  the  cost  of  transport  to  a  central  mill. 

6.  It  would  seem,  then,  that- there  is  a  possibility  within   the  next  few  Agricultural 
years  (1)  in  the  southern  provinces  of  a  considerable  increase  in  the  area  under  improvement 
the  irrigation   works   combined  with  some  increase  in  outturn,  (2)    in   the  ^   ^^  ^°'  ' 
northern  provinces,  if  the   policy  laid  down  by   the  Board  of   Agriculture  is 
vigorously  pursued,  of  a  very  large  increase  in  the  outturn  of  the  existing  area, 

and  possibly  of  an  extension  of  that  area  in  consequence  of  the  more  profitable 
nature  of  the  crop.  This  is  so  much  larger  than  all  the  southern  areas 
together,  that  no  effort  should  be  spared  to  promote  improvements  on  lines 
already  ascertained  to  be  suitable.  In  particular,  the  establishment  of  a 
sugarcane  farm  in  the  part  of  Bihar  north  of  the  Ganges  should  be  no  longer 
delayed.  In  this  tract  we  found  the  main  sugarcane  areas  and  practically  all 
the  factories  of  the  province,  and  it  adjoins  a  part  of  the  United  Provinces 
where  much  cane  is  grown.  The  establishment  of  central  cane  factories  (3) 
in  Assam  and  Burma  offers  promising  prospects. 

There  seems  no  reason  why  the  various  increases  above  indicated  should 
not  yield  gur  or  sugar,  equal  or  more'than  equal  to  the  quantity  of  sugar  at 
present  imported. 

7.  There  is,  however,  another  very  important  factor  which  affects  the  area  Limitation  of 

under  cane— «»«.,  the  price  of  other  crops.     This  is    especially  marked  in  the  *'?^  ^^^  *» 

„  .   ,    .     T.         /  prices  of  other 

case  or  jute  m  Bengal.  crops. 

The  cane  areas  in  Bengal  (including  Assam)  and  in  the  United  Provinces 
in  the  ye&r  1890-91  were  1,146,611  acres,  and  1,104,334  acres  respectively 
(Agricultural  Statistics  figures).  In  the  year  19U7-08  they  were  616,032  acres 
and  1,471,881  acres,  although  the  yield  in  Bengal  is  certainly  higher  than  in 
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the  United  Provinces.     One  reason  for  the  decline  in  the  case  of  Bengal  may 
be  seen  from  the  statement  below : — 


Period. 

Price  of  jute, 
per  bale, 
Calcutta. 

Total  area 

under  jute 

(India)  aoes. 

Price  per  maund 
Val'ley  yur, 
Calcutta. 

(Pinal  forecast) 

Area  under  cane 

(Bengal). 

« 

B     a.    p. 

A 

B    a.    p. 

Acres, 

Average  of 

5'years  ending  1904-05 

33     8  11 

2,530,308 

S  14    9* 

■680.880 

t   ' 

Year. 

.     1905-06 

57     8     0 

3,140,822 

4     8     3 

623,  loot 

1906-07 

50  11     8 

3,523,558 

4     3     2 

606,7  OOt 

1907-08 

39     1     5 

8,942,675 

4     3     5 

607,200t 

190?.09' 

32     9     4 

2,835,454 

.6     3  -9 

553.000t 

1909-10 

36  10     8 

2,756,820 

6  12     2 

507,800t 

1910-11 

40     9     8 

2,828,669 

6     2     0 

51&,600t 

1911-12 

5-14     0 

.      3,090,827 

4  12     0 

521,000t 

*  Average  for  3  yeara  only, 
t  Ineludiiig  Assam. 

Gur  fell  even  lower  in  the  next  two  years ;  but  during    the    above  period 
the  price  of  gui^  rose  18  per  cent,  and  that  of  jute  61  per  cent.     The  area  under 
cane  declined  by  23  per  cent,  and  that  under  jute  rose  by  22  per  cent. 
Demands  for  8.  It  is  difl&cult  to  draw  definite  conclusions    from  such  statistics  as  are 

giir.  available  regarding  either  the  production  of  gur  or  the  prices  realised  in  free 

markets,  Gur,  as  ordinarily  made,  does  not  keep  well  in  damp  weather,  and 
immediately  after  the  cane  harvest  season  thecrop  is  thrown  on  the  market, 
owing  to  the  inability  of  th^  ryots  to  hold  it  for  any  length  of  time.  Conse- 
quently there  are  violent  fluctuations  in  price,  and  the  bulk  of  the  crop  has  to 
be  sold  at  the  time  when  prices  are  lowest.  ■  Average  rates,  therefore,  are  totally 
misleading  as  regards  the  actual  cash  returns  received  by  the  growers. 
,  There  is  no  reliable   evidence    of    a    decreased    demand  for    gur,    as  the 

percentage  of  the  Indian  cane  crop  which  is  made  into  sugar  is  still  small,  and 
the  figures  show  that,  if  anything,  there  has  been  in  recent  years  an  increase 
in  the  area  under  cane,  which  is  likely  to  become  of  greater  importance  now 
that  the  price  of  imported  sugar  has  risen. 

The  rapid  increase  in  the  imports  of  sugar  is,  therefore,  due  to  the  increased 
demands  of  the  people  for  saccharine  matter,  consequent  upon  a  rise  in  the 
standard  of  living,  and  it  is  an  open  question  whether  the  anticipated  increase 
in  the  production  of  sugarcane  in  India  will  be  used  in  the  form  of  gur  or 
manufactured  sugar.  If  the  demand  is  for  gur,  the  prices  for  that  product  will 
remain  high,  and  it  will  be  difficult  for  factories  producing  sugar  to  obtain 
supplies  of  raw  material.  On  the  other  hand,  if  the  demand  is  for  sugar,  the 
present  ratio  of  prices  between  gitr  and  sugar  will  not  be  maintEiined,  gur  will 
become  cheaper  and  the  sugar  refineries  will  be  able  to  purchase  it.  Hitherto, 
sugar  has  been  the  only  article  of  food  which,  to  any  considerable  extent,  has 
been  imported-into  India,  ^nd  the  cane  grower  and  therefore  the  gw  producer 
have  been  subiject  to  cbmpetition  from  an  overstocked  market  which  was 
artificially  supported  by  bounties  and  cartels.  While  world  prices,.for  food 
grains  and  fibres  capable  of  being  grown  on  land  suitable  for  sugar  have  risen, 
the  prices  for  sugar  have  steadily  fallen,  and  consequently  the  Indian  sugar 
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grower  has  found  his  cultivation  less  profitable.  His  methods  of  cultivation 
have  remained  unchanged,  but  to  some  extent  his  returns  have  been  increased 
by  the  use  of  iron  sugar  mills.  Eecent  work  by  the  Departments  of  Agricul- 
ture and  of  Industries  in  some  provinces  has,  however,  demonstrated  definitely 
that  there  is  scope  for  great  advances  in  the  yield  of  cane  by  better  cultivation 
and  in  the  extraction  of  its  sugar  contents  by  the  use  of  power-driven  milling 
machinery.  The  adoption  of  these  new  methods  and  appliances  will  increase 
the  returns  per  acre  without  increasing  the  cost  of  production  in  a  similar 
ratio,  and,  the  margin  of  profit  being  thus  extended,  the  area  under  cultivation 
will  grow  till  the  returns  cease  t  o  offer  inducements  for  any  further  expansion. 

9.  No  reliable  information  is  at  present  available  regarding  the   economic  Economic  limits 
limitations   of  the  central  factory   system  in  India.     There  is  both  an  upper  faJ*!"^ 

and  a  lower  limit,  but  the  former  need  not  concern  us  as  it  is  never  likely  to 
be  reached  in  India.  The  lower  limit  depends  on  the  degree  of  efficiency  in 
manufacture  which  can  be  obtained  when  working  on  a  small  scale,  and  on 
this  point  the  experiments  in  progress  in  the  United  Provinces  have  not 
yielded  any  satisfactory  data.  That  the  efficiency  will  be  less  than  would 
be  obtained  with  larger  plant  is  certain,  but  the  loss  on  this  account  may  be 
counterbalanced  by  the  diminished  cost  of  transport,  when  the  cane  supplies 
have  to  be  carried  only  a  short  distance  and  there  is  a  local  market  for  the 
whole  outturn.  The  cost  of  management  is  also  a  factor  of  some  irnportance, 
and  small  Indian  central  factories  should  be  able  in  this  respect  to  hold  their 
own  against  the  somewhat  expensive  control  of  the  larger  factories.  At  the 
present  time  the  lower  limit  of  the  factory  system  seems  to  be  a  mill  capable 
of  dealing  with  250  tons  of  cane  per  day,  or  with  the  produce  of  an  area  of  26 
acres  in  the  north  of  India  or  of  10  to  12  acres  in  the  south.  Assumice  a 
working  season  of  100  days,  the  smallest  central  mill  will  require  2,500  acres 
of  cane  in  the  north  of  India  and  from  1,000  to  1,200  in  the  south.  Only  in  a 
few  places,  can  such  .large  areas  be  secured,  and  it  is  urgently  necessary  to 
encourage  concentration  of  cane  growing  as  much  as  possible,  simultaneously 
with  the  tecbnical  development  of  .sugar  manufacture  on  a  small  scale. 

10.  There  were  in  1915,  23  sugar  factories  in  British  India  employing  50  Working  ^  of 
or  more  persons,  and  three   in   Native  States.     Of  the  above,  nine  were  in  the  ^^^^^  sugar 
United  Provinces,  seven  in  Bihar  dnd  Orissa  and  five  in  Madras.     Some  obtained  ^^   ^^' 
their  sugar  from  gur  only  and  not  from  cane  directly,  some  worked  only  on 

cane,  and  others  on  both.  Some  of  these  factories  also  worked  as  distilleries  ; 
and  in  one  or  two  cases  they  turned  to  account  the  carbonic  acid  gas  from  the 
fermentation  vats  by  conapressing  it  in  steel  cylinders  for  the  use  of  manu- 
facturers of  aerated  waters.  One  factory  has  carried  the  sugar  industry  to 
the  stage  of  producing  sweets. 

The  limited  commercial  success  attained  by  sugar  factories  and  refineries 
in  India  until  somewhat  recently,  was  largely  due  to  imperfect  appreciation 
of  the  conditions  under  which  the  industry  must  be  carried  on  in  India,  and 
to  bounty-fed  competition  from  abroad.  At  the  present  time  the  price  at 
which  sugar  is  landed  in  India  is  not  the  only  factor  in  determining  whether 
a  season's  work  will  result  in  a  profit  or  a  loss  ;  this  depends  to  a  large  extent 
on  the  current  prices  of  gur,  which  often  bear  no  relation-to  those  of  sugar. 
If  the  season  is  poor,  gur  is  dear,  and  unless  sugar  is  also  dear,  the  mills  cannot 
make  a  profit.  But  war  conditions  have,  for  the  time  being  at  any  rate, 
enabled  sugar  factories  to  work  at  a  considerable  profit. 

Obviously  the  greatest  help  for  existing,  and  the  greatest  security' [for 
projected  mills  is  a  plentiful  supply  of  suitable  cane.  If  this  is  not  available, 
nothing  short  of  very  high  protection  will  have  much  effect. 
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Difficulties  from 
point  of  view 
ol  central 
factory. 


Difficulties 
letardii^  exp&n- 
sion  of  cane 
growing. 


Efficiency  of 
bullock- 
driven  mills. 


11.  It  must  be  understood  that  the  peculiar  conditions  under  which  cane 
is  grown  in  India  present  certain  special  difficulties,  from  the  point  of  view  of 
the  central  factory.  As  in  many  other  countries,  cane  cannot  be  grown  in 
India  to  advantage  continuously  in  the  same  plot,  except  where  it  is  ratooned ; 
it  has  to  be  rotated,  preferably  on  at  least  a  thEee  years'  system,  with  other 
crops ;  and  the  areas  in  which  it  is  grown  are  very  small  and  scattered.  It  is, 
hotvever,  sometimes  grown  by  a  number  of  small  cultivators  in  one  block,  fed 
either  by  tanks  or  canals.  In  the  latter  case,  rates  and  water  supply  are  often 
regulated  so  as  to  concentrate  cane  in  blocks,  in  order  to  economise  water.  In 
Bihar  and  the  United  Provinces*  in  particular,  holdings  are .  very  small,  and 
where  cane  is  grown  without  irrigation,  or  from  wells,  the  result  is  a  number 
of  very  small  isolated  patches.  In  tracts  which  are  subject  to  the  ravages  of 
wild '  animals,  an  additional  inducement  to  concentration  is  found  in  the 
facilities  given  thereby  for  watching  and  fencing  the  crop. 

The  tenancy  law  in  most  parts  of  India  renders  it  impossible  for  a  capitalist 
to  acquire  continuous  areas  for  factory  cultivation,  and  it  is  -  more  than 
doubtful  if  Government  would  be  justified  in  permitting  the  compulsory 
acquisition  of  these,  or  if  it  would  be  practicable  for  a  factory  to  acquire  such- 
by  private  negotiation,  supposing  that  a  clear  title  could  be  passed.  The 
number  of  cultivators  to  be  expropriated  would  be  very  large  in  proportion 
to  the  industrial  results  ;  and  the  process  would  have  to  be  repeated  every  tim& 
a  new  factory  was  .started.  It  would  be  almost  impossible  to  provide  other 
land  for  the  expropriated  cultivators,  and  much  hardship  and  discontent  would 
be  created.  , 

12.  Another  factor  that  has  to  be  taken  ihto  account  is  the  lack  of 
•  available  bullock  power  for   crushing  cane.     It  will  be  remembered  ^that  by 

far  the  greater  proportion  of  Indian  cane  is  made  into  gur,  the  cane  being 
crushed  in  bullock-  mills  and  the  juice  boiled  by  the  cultivator  himself.  As  a 
rule,  the  cattle  power  is  insufficient  to  deal  economically  .with  the  cane  grown. 
The  cattle  are  overworked  and  weakened  by  the  hard  toil  of  the  mill,  following 
on  the  continuous  ploughing  of  the  monsoon  and  the  rabi  sowings.  The 
temptation  to  the  cultivator  to  slack  off  the  mill,  with  much  resultant  loss  in 
extraction,  is  great.  Again  the  crushing  season  is  often  prolonged  till  the 
canes  have  deteriorated.  One  or  more  of  .these  conditions  are  usually  to  be 
found  in  all  areas  where  cane  is  grown  to  any  considerable  extent.  It  is 
manifest,  therefore,  that  the  expansion  of  cane  growing,  in  the  absence  of  a 
central  factory,  will  be  held  up,  unless  some  suitable  means  of  crushing  cane 
otherwise  than  by  bullock  power  can  be  devised.  The  replacement  of 
cattle  by  mechanical  power  plant,  however,  will  further  accentuate  the 
shortage  of  farmyard  manure,  to  which  we  have  already  alluded,  and  render 
the  necessity  of  artificial  manures  more  urgent. 

The  original  form  of  cane  mill  in  India  was  the  old  stone  pestle  and 
mortar,  revolved  by  bullock  power,  with  an  extraction  of  about  33  per  cent, 
in  its  most  primitive  form.  This  type  has  no\r  almost  disappeared.  The  mill 
with  wooden  rollers  was  an  improvement  on  it,  but  worked  very  heavily,  with 
much  strain  on  the  bullocks ;  it  gave  an  extraction  of  about  50  per  cent. 
Various  types  of  iron  mill  have  now  for  the  most  part  superseded  both,  and  > 
these  are  sometimes  purchased  by  the  cultivator,  but  are  also  often  hired  out 
by  firms,  especially  in  northern  India  and  Bengal,  at  so  much  a  day,  the 
cultivator  finding  the  buUooks  and  labour, , 

13.  The  highest  extraction  that  can  be  effected  by  the  best  type  of  bullock- 
driven  mill  is  about  68  per  cent.,  or  in  the  case  of  one  or  two  types  70  per  cent. 
This  high  rate  can  only  be  got  from  thick  cane,  and  can  only  be  maintained 
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by  the  use  of  good  bullocks  regularly  relieved.  Under  similar  conditions,  about 
62  per  cent,  might  be  obtained  from  medium-sized  canes,  such  as  the  sarathi 
grown  in  the  United  Provinces.  From  50  to  60  per  cent,  extraction  is  effected 
by  the  less  efficient  types  of  mill,  according  to  the  class  of  cane  crushed,  the 
number  of  rollers  and  their  setting.  A  two-roller  mill  gives  about  56  per 
cent,  under  the  most  favourable  conditions  ;  but  it  must  be  remembered,  first, 
that  a  cultivator  has  by  no  means  always  enough  cattle  ,to  work  his  mill  up  to 
its  highest  extraction  capacity,  and  is  often  tempted  to  slack  the  setting  of  his 
rollers  to  enable  the  mill  to  work  faster.  The  result  is  that  he  burns  under 
his  evaporating  pans  one-third  of  the  sugar  he  produces,  to  turn  the  other  two- 
thirds  into  gur.  In  the  next  place,  the  rollers  are  not  usually  of  hardened 
metal,  and  get  worn  more  in  the  middle  than  at  the  ends.  This  also  causes 
much  waste  of  juice. 

14.  The  real  remedy  is  obviously  to  introduce  power- crushing  plant  of  Small  power 
sizes  suitable  to  the  cane  area  available  and  to  the  purchasing  power  and  plants  to 
technical  skill  of  the  people.     The  success  of  such  mills,  in  the  comparatively  ^^^"-  *'*^^' 
few  instances  in  which  they  have  been  tried,  has  resulted   in  a  tendency  to 
concentrate  cane  growing  in  their  neighbourhood* 

There  is  a  very  great  difference  between  the  rate  of  working  of  power  and 
bullock  mills.  The  results  of  comparative  trials  at  Poona  showed  that  a  three- 
roller  mill,  with  rollers  20"  X 14",  driven  by  an  oil  engine,  could  crush  4,500  lbs.  of 
cane  an  hour,  against  750  lbs.  with  a  four-bullock  mill,  and  450  lbs.  with  a 
two-bullock  mill.  JBxperiments  in  the  south  of  India  with  three-roller  mills  of 
horizontal  type,  with  rollers  12  inches  in  diameter  and  18  inches  in  length, 
driven  by  oil  or  gas  engines,  have  conclusively  shown  that  they  can  on  an 
average  extract  15  per  cent,  more  juice  from  the  cane  than  is  usual  with 
bullock  mills.  Such  mills  require  about  six  b.  h.  p.  to  drive  them ;  they  can 
deal  with  from  a  ton  to  a  ton  and  a  half  of  cane  per  hour,  and  extract  sufficient 
juice  to  yield  from  200  to  250  pounds  of  gur  per  hour.  Under  favourable 
conditions,  the  output  of  such  mills  will  rise  to  300  pounds  of  gur  per  hour. 
Roughly,  their  rate  of  outturn  is  equal  to  that  of  six  pairs  of  cattle  working^ 
six  bullock  mills.  As  they  can  be  driven  almost  continuously  day  and  night 
through  the  working  season,  these  power  plants  will  do  as  much  work  a& 
24  to  30  pairs  of  bullocks,  and  bullocks  can  only  be  worked  from  five  to  six 
hours  a  day  each  without  causing  undue  deterioration.  Evidence  is  forthcoming- 
to  show  that  such  power-driven  mills  can  economically  replace  cattle  for  areas, 
as  small  as  40  or  50  acres,  and  that  even  smaller  types  of  power-driven  mills 
can  be  advantag^usly  employed  for  areas  as  low  perhaps  as  25  acres. 

-  Where  thesg  small  power-driven  mills  have  been  introduced,  it  has  been 
definitely  established  that  they  have  increased  the  value  of  the  product 
from  a  given  area  of  land  by  from  25  to  30  per  cent.  Part  of  this  is  due  to 
the  fact  that  the  increased  milling  power  enables  the  crop  to  be  handled  at 
exactly  the  time  when  the  sucrose  contents  are  greatest. 

In  Mysore  such  plants  have  been  installed  by  sugarcane  growers  cultivat- 
ing large  areas ;  others  have  been  installed  at  State  expense  in 'places  where 
the  concentration  of  cane  growing  justified  the  experiment ;  and  more  recently 
several  have^een  established  by  co-operative  societies  which  have  begn  largely 
financed  by  State  loans.  No  evidence  has  been  produced  to  show  that  any  one 
of  these  plants  has  been  completely  successful  in  regard  to  the  important 
matter  of  continuous  working  during  the  season ;  but,  year  by  year,  it  is  claimed 
that  the  results  are  improving  and  that  the  ryots  in  the  neighbourhood  are 

beginning  to  rely  more  and  more  upon  them. 
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Improvements  in  15.  The 

£Mr:mann-       consideration 
tactore  and  its 
effect  on 
refineries. 


The  remarks  below  indicate  the  experience  which  has  been  gained  in 
Mysore, 

"  There  is  as  yet  but  little  evidence  to  indicate  the  best  way  to  encourage 
the  development  of  these  power  plants.  Most  of  the  large  growers  of 
sugarcane  have  already  adopted  them.  The  ideal  method  is  tofprm  co-opera- 
tive societies  amongst  the  growers  of  the  cane  who  will  employ  qualified 
experts  to  run  the  plants.  In  those  instances  in  which  small  capitalists  have 
taken  over  factories  originally  started  by  Government,  there  seems  to  have 
been  a  considerable  amount  of  friction  whiph  has  been  injurious  to  both 
parties.  Although  a  very  considerable  measure  of  success  has  been  achieved, 
a  great  deal  yet  remains  to  be  done  to  determine  the  nature  of  the  organisation 
which  should  be  encouraged  to  carry  on  and  de«elope  this  method  of  preparing 
gur  for  the  market.  But  an  infinitesimal  jJortion  of  the  Indian  sugar  crop 
is  so  far  dealt  with  in  these  small  mills;  yet  the  results  obtained  justify  fur- 
ther work  on  a  greatly  extended  scale." 

It  secins  proved,  then,  that  if  the  area  under  cane  is  to  be  increased,  if 
heavy  crops  are  to  be  grown,  and  if  the  present  tremendous  waste  of  juice  is 
to  be  avoided,  small  power  plants  will  have  to  be  introduced  in  very  large 
numbers.  The  preliminary  demonstration  work  must  be  undertaken  . by- 
Government.  Progress  has  been  hitherto  very  slow,  except  in  Madras  and 
Mysore.  Every  use  possible  should  be  made  of  takavi,  of  co-operative  finance, 
and  of  the  assistance  of  landlords,  but  it  seems  that,  for  some  time  to  come, 
the  most  promising  policy  would  be  to  encourage  small  capitalists  to  crush 
for  local  custom.        '  ■"  '         ' 

subsequent    disposal    of     the    juice     is    the    next  point  for 


The  three  main  directions  in  which  improvement  of  the  gur-making  pro- 
cess is  being  attempted  are— (1)  economy  of  fuel,  (2)  production  of  a  better 
quality  of  giir,  (3)  avoidance  of  waste  from  burning  and  skimming.  As  regards 
the  first  point,  there  is  no  doubt  that  over  quite  considerable' tracts,  the  cultiva- 
tors find  it  possible  to  boil  the  g^ur  without  other  fuel  than  the  megass  and 
trash.  The  Poena  furnace  has  been  for  long  demonstrated  in  various  parts  of 
India,  and  is  an  improvement  on  most  local  methods.  Concurrently  with  the 
experimental  work  involved  in  replacing  cattle  power  by  oU  engines  or  gas 
/  engines,  efEorts  have  been  made  in  Madras  to  improve  the  arrangements  for 
boiling  down  the  juice,  and, .while  finality  in  this  direction  has  perhaps  not 
been  reached,  great  "improvements  have  been  effected  by  the  introduction  of 
a  properly  constructed  megass-burning  furnace,  the  hot  gases  from  which  pass 
under  a  series  of  pans.  The  price  of  gur  varies  a  good  deal  according  to 
quality;  but  the  best  qualities  do  not  in  all  cases  suit  local  tastes.  There 
is,  however,  no  reason  why,  with  instruction,  the  ryot  should  not  produce  a 
very  much  better  type  ot  gur  than  at  present.  The  soft,  dirty  gur  of  Bihar 
and  the  eastern  districts  of  the  United  Provinces  sells  for  only  Ksv^4per 
maund,  while  cleaner  gur  from  the  northern  districts  fetches  Es.  6.  lie 
former  is  mainly  in  demand  for  refining,  a,jid  the  production  of  a^  better 
gur  in  Bihar 'and  the  eastern  United  Provinces  districts,  with  a  conse- 
quent riee  in  prices,  would  also  probably  be  fatal  to  the  refining  industry  in  the 
north.  This  would  scarcely  be  a  matter  for  regret^  inasmuch  as  the 
cultivator  turns  out  gur  which  fetches  a  far  lower  price  from  the  refiner 
than  he  could  get  for  a  better  made  article  from  the  ordinary  consumer,  while 
the  refiner,  by  dealing  with  a  sugar  product  which  has  already  passed  through  a 
process  which  renders  it  less  suitable  for  sugar  manufacture  than  the  juice 
from  which  it  is  made,  wastes  a  proportion  of  the  sugar  available  in  the  cane. 
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"The  amount  of  sugar  obtained  from  gur  refining  is  about  4-4  to  6  per  cent. 
Against  7  to  8  per  cent,  obtained  by  direct  sugar  manufacture  from  the  cane.  On 
the  other  hand,  the  decay  of  the  refining  industry  has  led  to  a  rise  in  the  price 
■of  molasses  from  Ee.  0-9-6  a  maund  to  three  times  that  price,  thereby  affording 
-a  market  for  Java  molasses,  at  onis  time  a  waste  product,  whilst  at  the  same  lime 
-enabling  Java  sugar  to  compete  in  India  on  more  favourable  terms. 

The  two  main  advantages  to  the  large  factory  refining  gur,  as  compared 
with  the  direct  process  of  sugar  manufacture  are — (1)  that  the  worii  can  go  on 
-continuously  throughout  the  year,  and  (2)  the  heavy  capital  outlay  and  reour- 
iring  coat  of  crushing  and  concentration  are  avofded.  The  process  as  at  present 
-carried  on,  both  as  a  sole  industry  and  by  oane-cr ashing  factories  in  order  to 
extend*  their  working  season,  •  is  not  likely  to  die  out  for  a  long  time,  but  it 
"does  not  seem  desirable  to  take  any  special  steps  to  assist  it. 

16.  In  this  note  proposals  relating  to  agricultural  improvement  have  been  Summary  of 
given  the  greatest  prominence.    They  are  generally  as  follows : —  proposals. 

The  present  improvement  of  cane  should  be  encouraged  in  the  southern 
^provinces.  In  the  United  Provinces,  a  very  special  effort  should  be  made  by 
'demonstrations,  by  grants  of  taJcavi  loans,  or  by  any  suitable  modification  of 
^the  Formosa  system,  described  in  paragraph '  3,  to  induce  the  people  to  take  up 
the  growing  of  superior  canes  and  to  manure  them  as  heavily  as  the  local 
factors  of  limitation  will  permit.  A  no  less  insistent  campaign  should  be 
^aged  in  favour  of  the  small  power  mill.  TaJcaVi,  co-operation,  hire-purchase, 
-and  any  other  suitable  system  should  be  employed.  Care  should  be  taken  to  see 
that  the  machines  are  inspected  often  enough  to  keep  them  in  good  running 
■order,  and  that  mistris  are  made  available  for  running  them.  Finally,  in  new 
areas  Jike  Burma  and  Assam,  where  agricultural  conditions  are  natvirally 
favourable,  and  the  encumbrances  of  tenancy  and  other  rights  do  not  exist, 
-every  effort  should  be  made  by  fair  offers  to  induce  concessionaires  to  come 
forward  and  build  up  a  cane  industry  on  modern  lines.  It  seems  probable 
that  from  these  areas  alone  India  may  be  able  to  obtain  a  very  large  propor- 
tion of  the  cane  sugar  that  she  now  imports. 

.-  The  above  measures  would  undoubtedly  lead  to  or  render  possible  the 
-establishment  of  ^more  sugar  factories,  and,  so  far  as  European-managed 
factories  are  concerned,  little  more  in  the  way  of  help  is  needed.  For  the 
benefit  of  small  factories  which  cannot  afford  European' supervision,  however, 
separate  expert  advisers  should  be  available  for  the  United  Provinces  and  for 
Bihar  and  Orissa.  The  propaganda  of  small  power  mills  •  should  not  be. in  their 
hands ;  it  can  be  carried  out  as  well  by  a  less  highly  paid  specialist  with  a 
proper  staff.  The  sugar  expert's  ^services  should  be  given  freely  and  fully 
to  the  smaller  capitalist,  especially  at  the  start  of  his  operations.  For  the 
conduct  of  his  work,  he  should  be  enabled  to  experiment  freely  and  under 
suitable  conditions.  He  should  have  a  small  factory  under  his  charge  for 
ihis  purpose  and  to  train  foremen  for  the  use  of  the  factories  in  his  province. 
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APPENDIX  D. 


THE  DEVELOPMENT  OF  THE  INDIAN  TANNINE  TEADE. 

It  has  been  calculated  that  in  India  there  are  about  180  million  cattle  Extent  of  Indian 
;and  87  million  sheep  and  goats.     Though  it  is  only  possible  to  form  an  approxi-  »r*de  m  hides 
mate  estimate  of  the  total  number  of  hides  and  skins  which  become  available,  ^^^^  tanned), 
there  is  very   detailed   information  regarding  the  nature  and  value  of  such 
portion  of  the  supply  as  is  exported,   either  raw  or  in  the  form  of    leather, 
pg,rtly   or  completely  manufactured.     The  value  of  the  exports  in  the  last 
four  years  extracted  from  the  sea-borne  trade  returns  is  given  below:  — 


Year. 


4914-15 
1915-16 
1916-17 
1917-18 


Value  of  raw 
hides  and 

skins 
exported. 

Lakhs. 


7,82 

9,79 

U,41 

7,84 


Value  of  leather 

and  tanned 

hide  and  skins 

exported. 

Lakhs. 


4,76 
5,64 
9.44 
e,37 


Total. 


Lakhs. 


12,58 

15,43 

23,85 

14,21* 


•  Provisional  figures. 

Except  to  those  engaged  in  the  trade,  the  voluminous  figures  contained 
in  the  statistical  returns  are  of  little  interest ;  the  history  of  the  foreign  trade 
is  largely  a  record  of  the  results  of  fiscal  regulations.  The  United  Kingdom  has 
always  taken  the  bvilk. of  the  tanned  or  dressed  hides  and  a  very  large  propor- 
tion of  the  tanned  or  dressed  skins,  while  the  raw  material  has  gone  to  those 
countries  which  protected  their  manufacturers  by  the  imposition  of  heavy  duties 
on  all  but  raw  products.  Till  the  war  broke  out,  Germany,  Austria,  and  Italy 
were  the  principal  destinatibns  to  which  raw  hides  were  sent,  and  roughly 
three-fourths  of  the  raw  skins  were  purchased  by  the  United  States.  Very 
little  information  is  Available  regarding  the  internal  consumption  of  hides  and 
skins.  Probably  half  the  hides  and  nine-tenths  of  the  skins  available  in  the 
-country  are  exported. 

2.  Hides  and  skins  may  be  regarded  as  a  by-product  of  agriculture,  the  Effects  of  in- 
supply  to  the  market  being  but  little  affected  either  .one  way  or  the  other  by  cJ^^asing  value  of 
the  demand.     The  export  trade,  nevertheless,  has,  from  the  beginning,  steadily'^''  materials, 
-expanded  both  in  volume  and  value,  and  even  more  rapidly  in  value  than  in 
volume.     Indian  raw  material  fills  an  exceedingly  important  place  in  the 
leather  markets  of  the  world.     Prices  have  constantly  tended  to  risCj   and 
important  changes  have  thereby  been  broijght  about  in  respect  of  the  internal 
consumption  of  leather.     These  will  be  discussed  later  on. 

A  return  of  the  exports  by  sea  from  Port  St.  George  for  the  year 
1846-47  shows  that  48,212  hides  valued  at  Rs.  22,423  were  exported  to  the  . 
United  Kingdom,  the  average  value  of  each  hide  being  Ee.  0-7-5,  whilst  in 
1912-13  the  sea-borne  trade  returns  show  that  13,450,913  raw  hides  were 
exported  from  India  valued  at  Es.  8,05,86,105,  or  an  average  of  Es.  6  each. 
-Similarly,  raw  skins  in  1846-47  were  worth  Ee.  0-3-2  each  and  in  1918-14 
-Ee.  1-9-6. 
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This  increase  in  the  value  of  the  raw  material  has  naturally  affected, 
rural  economy  to  some  extent  by  -stimulaiting  th^ improvement  of  the  organ- 
isation for  collecting  hides  and  skins.  Formerly,  they  were  the  perquisite  of 
the  village  chucMer  or  chamar,  M'ho  tanned  them  in  a  priniitive  way  and 
supplied  the  needs  of  the  villagers  in  the  matter  of  leather.  The  increased  value 
of  the  hides  and  the  ease  with  which  they  can  be  marketed  have  led  the 
chucMer,  in  many  places^  to  abandon  the  tanning  business  and  to  sell  the  hidefr 
to  dealers  for  cash.  It  has  also  led  the  villager  to  dispyte  the  chuckler's  right 
to  the  hides  and  to  employ  him  instead  as  an  intermediary  in  the  disposal 
of  them ;  while  he  now  purchases  leather  in  the  open  market  from  the 
agents  or  middlemen  of  the  organised  tanneries  and  hands  it  over  to  a  chncTiler 
to  make  uj)  into  whatever  he  needs. 

3.  Indian  hides  differ  a  good  deal  in  size  according  to  locality  and  breed  ;. 
speaking  generally,  the  larger  hides  come  from  the  Punjab,   the  north  of  the 
United  Provinces,  and  parts  of  Bombay  and  Madras.     The  inferiority  of  Indian 
hides  is  only  partly  due  to  the  poor  quality  of  the  cattle.     Branding  depreciates- 
their  value  enormously  and,  as  many  of  the  cattle*  are  used  for  draught  workj 
their  hides  show  signs  of  wear  and  tear.     Only  in  the  large  towns,  and  more 
especially  in  the  cantonments,  are  cattle  killed  for  food,  and  the  bulk  of  the 
hides  available  are   those  taken  off  animals  which  have  died  from  disease,  old- 
age,  or  injury.     "  Slaughter-house  "   is  an  elastic  term  and  is   often  applied  to- 
hides  of  good  quality  taken   from  animals  that  have  died  from  natural  causes,, 
but  strictly  it   is   only   applicable   to   those   obtained  from    cattle  which  have 
been  fattened  up  for  killing.     Slaughter-house  hides  proper  are  usually  of  good 
quality  and,  in  the   case  of   cow  hides,   might   well    be   used   for  .making  sole 
leather:  but  their  number  is  sifiall.    Hindus  are  very  averse  from   killing 
animals,  and  they  allow  their  cattle  to  linger  on  in  sickness  and  old  age.     The 
animals  suffer  and  naturally  their  hides  deteriorate,  but  the  most  fruitful  source 
of  injury  is  the  merciless  way  in  which  cattle  are  branded.     This  is  carried 
on  to  such  an  extreme  that  many  thousands  of  hides  are  absolutely  mined,  and 
large    numbers  of  them  are  depreciated  fifty  per  ceni;    in    value    through 
branding,  which  is  done  to  satisfy  the   owner's   aesthetic   eye   or. calm   his 
troubled  mind.     It  is  supposed  to  be  efficacious  in  keeping  away  evil  spirits  and 
preventing  disease,  and  it  is  also  largely  practised  as   a   remedy  for   many 
diseases,  especially  in  the  nature  of  staggers  or  fits^ 

The  prejudice  against  killing  cattle  is,  however,  disregarded  in  some  parts 
of  the  country.  In  the  Central  Provinces  aifd  the  United  Provinces,  "  jerked  " 
meat  for  export  to  Burma  is  prepared  on  a  large  scale,  and  there  are  a 
number  of  slaughter-houses  at  Agra,  Damoh,  Eahatgarh,  Khurai,  and  other 
places,  where  thousands  of  cattle  are  slaughtered  every  day,  and'  a  trade  not 
very  dissimilar  from  that  of  the  meat  packers  of  Chicago  is  carried  on.  These 
establi^ments  furnish  large  numbers  of  hides  of  a  quality  somewhat  superior 
to  those  taken  from  the  animals  that  die  from  natural  causes,  though  the 
animals  sent  there  for  slaughter  are  usually  past  work. 

4.  The  term  '  skins '  is  technically  applied  only  to  pelts  of  sheep  and 
goats.  Goat  skins  are  larger,  heavier,  and  of  much  better  texture  than 
sheep  skins.  Unlike  hides,  the  majority  of  skins  are  derived  from  animals 
which  have  been  slaughtered  for  food,  and  the  pelts  are,  therefore,  in  a  much 
better  condition  and  will  compare  favourably  with  similar  classes  of  skins 
from  other  parts  of  the  world.  The  tanning  of  skins  is  practically  confined 
to  Bombay  and  Madras,  and  the  bulk  of  the  business  is  done  in  the  latter  Presid- 
ency, the  tanners  of  which  supplement  thellocal  supplies  by  importing  largely 
from  other  parts  of  India.  The  quality  of  skins  varies  very  much  with  the 
season  of  the  year ;  but,  unlike  hides,  they  ^are  generally  at  their  worst  during 
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the  rainy  season  when  the  animals  become  feverish  through  exposure,  and  the 
effect  shows  in  the  pelts.  The  hair  or  wool  grows  longer  on  account  of  the 
cold,  and  this  leads  to  loss  of  tissue,  with  the  result  that  the  pelt  is  thin  and 
papery.  The  majority  of  the  dried  skins  are  exported  to  be  chrome  tanned 
in  America  or  Europe  and  converted  into  glac^  kid.  Skins  tanned  by  the 
chrome  process  do  not  gain  substance  like  those  prepared  by  vegetable  tanning, 
and  plump  well-nurtured  skins  are,  therefore,  in  great  demand  by  chrome  tanners. 
Anything  less  than  a  spread  of  75  square  feet  per  dozen  skins  is  regarded  asi 
unsatisfactory.  Moreover,  every  skin  should  be  at  least  21  inches  wide,  so 
that  when  converted  into  glace  kid,  it  may  be  possible  to  cut  two  sets  of 
upper  sides  from  each  skin. 

5.  It  is  difficult  to  obtain  information  regarding  the  tanning  of  leather  Establishment  of 
in  India  before  the  industry  came  under  the  influence  of  western  methods.  ^^^®''°."°"^ 
Judging  by  what  is  now  done  in  remote  districts,  where  the  village  tanner  isju^a. 

still  uninfluenced  by  modern,  methods  of  procedure,  it  is  probable  that  the 
indigenous  industry  was  in  an  extremely  primitive  condition  and  that  only  very 
inferior  kinds  of  leather  were  produced."  Tanneries  of  considerable  size  must 
have  existed  to  supply  the  harness  and  saddlery  for  the  enormous  numbers  of 
troops  and  retainers  who  were  kept  under  arms  by  the  numerous  rajas,  zemin- 
dars, and  petty  chieftains,  who  formerly  exercised  more  or  less  independent 
sovereign  powers  throughout  the  country.  The  requirements  of  the  town 
population  were  probably  small  and  confined  chiefly  to  sandals  and  vessels  for 
holding  oil  and  ghee ;  but  the  ryots  used  large  quantities  of  village-tanned 
leather  for  water  bags,  for  leather  thongs,  and  for  ropes.    - 

•  European  methods  of  tanning  hides  were  first  introduced  by  the  military 
'  authorities  to  manufacture  superior  leather  suitable  for  harness  and  other 
military  accoutrements.  Contemporaneously  in  the  early  forties  of  last 
century,  a  French  Eurasian  of  Pondicherry,  named  D'Souza,  intro^.uced  im- 
provements in  the  nafive  methods  of  preparing  skins.  He  is  said  to  have 
visited  the  island  of  Mauritius  and  to  have  there  acquired  a  practical  knowledge  ' 
of  the  Erench  processes  of  tanning  and,  on  his  return  to  Pondicherry,  he  started 
a  tannery  and,  a  little  later,  came  to  Madras  and  set  up  several  small  tanneries 
in  the  neighbourhood  of  that  city,  the  products  of  which  were  probably  exported 
to  England.  Of  his  improvements  the  most  important  was  the  immersion  of 
the  tanned  skins  in  a  bath  of  myrabolams  after  the  ordinary  tanning  had  been 
completed.  This  prevents  a  very  objectionable  change  in  colour  which  other- 
wise takes  place  on  the  exposure  to  sunlight  of  leather  or  skins  tanned  with 
avaram  bark.  There  is  no  clear  evidence  that  from  his  time  till  the  advent 
of  chrome  tanning  any  further  changes  in  the  methods  of  tanning  skins 
•  have  been  introduced  into  India.  The  small  demand  for  highly  finished  skins 
•in  India  was  met  by  imj^rtation  from  Europe,  and  the  somewhat  crudely 
prepared  Indian-dressed  skins  were  welcomed  by  the  tanners  in  Europe  as  the 
raw  material  from  which  to  prepare  the  very  best  classes  of  light  leather. 

6.  The  developments  of  leather  manufacture  in  contradistinction  to  the  Growth  o£ 
light  tannages  of  Madras  and   Bombay  are  almost  entirely  the  outcome  of  ^^^^^  tanning 
military  efforts  to  obtain  suitable  supplies  for  boots  and  accoutrements.     Where  *    ^ 
arsenals    were    established,  tanneries  usually  followed.     At  Cawnpore,  the 
Government  Harness  and  Saddlery  Eactory  was  started  in  1860  on  an  experi- 
mental scale  and,  as  it  proved  a  success,  it  was  placed  on  a  permanent  basis 

in  1867.  Shortly  afterwards,  Messrs.  Cooper  and  Allen  started  the  Govern- 
flaent  Boot  and  Army  Equipment  Eactory  and,  at  the  outset,  they  received  a 
■eonsiderable  amount  of  financial  assistance  from  Government.    A  marked 
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degree  of  success  has  attended  the  efforts  to  develope  the  leather  trade  in 
Cawnpore,  and,  up  till  the  time  of  the  outbreak  of  war,  the  factories  which  have 
come  into  existence,  though  largely  dependent  on  the  army  for  orders,  \rere 
by  no  means  appanages  to  the  military  department.  ^ 

The  successful  establishment  of  the  industry  on  a  large  scale  is  due .  to 
the  following  facts  : — (1)  Cawnpore  is  a  convenient  centre  for  the  collection 
of  hides  from  Northern  India ;  (2)  at  the  outset,  there  were  large  supplies  of 
cheap  lahul  bark,  an  excellent  tanning  material ;  (3)  the  business  was  in  the 
,  hands  of  enterprising  Europeans ;  and  (4)  their  efforts  were  viewed  with  favour, 
and  largely,  assisted  by  Government,  who  provided  a  market  in  the  early  days 
for  the  bulk  of  the  outtura.  Working  on  similar  lines,  but  on  a  much  smaller 
scale,  an  enterprising  Khoja  Muhammadan,  Adamjee  Peerbhoy,  established  at 
Sion,  in  Bombay,  the  Western  India  Army  Boot  and  Equipment  JLactory.  In 
Europe  and  America  machinery  is  very  largely-  employed  in  tanneries  and  leather- 
working  factories  but,  although  it  has  been  employed  on  a  considerable  scale 
in  the  Cawnpore  and  Sion  factories,  elsewhere,  till  quite  recently,  it  was 
conspicuous  by  its  absence  in  the  [Indian  tanneries,  which  produced  the  whole 
of  the  half -tanned  leather  and  skins^  that  bulk  largely  in  the  export  trade  of 
the  countrv. 

Chrome  tannii^  7-  'Ihe  action  of  various  chemicals  on  hide  substance  has  been  the   subject 

in  India.  of  scientific  investigation  for  many  years  past  and,  about  1895,   the  method  of 

producing  leather  by  means  of  chromium  salts  was  thoroughly  established  in 
America  on  a  commercial  basis.  The  process  was  also  taken  up  oh  the  Conti- 
nent and,  somewhat  more  slowly  and  at  a  rather  later  date,  by  English  tanners. 
Some  experimejits  were  made  in  India  both  in  Cawnpore  and  Madras ;  but 
they  resulted  in  nothing  practical  till,  in  1903,  the  proposal  was  made  in 
Madras  to  use  leather  prepared  by  this  process  for  water  bags  for  the  country 
mhots.  The  experiments  proved  successful  and  resulted  in  the  establishment 
of  a  Government  factory,  in  which  chrome  leather  was  manufactured  on  a 
'  considerable  scale  and  applied  to  a  variety  of  purposes  in  place  of  bark-tanned 
leather.  The  history  of  this  factory  will  be  found  in  Appendix  J,  That  it 
was  prematurely  closed  there  seems  to  be  no  doubt,  as  the  progress  of  chrome 
tanning  in  India  has  been  much  slower  than  it  is  reasonable  to  anticipate  would 
have '  been  the  case  had  Government  assistance  in  pioneering  the  industry  been 
given  for  a  longer  period.  The  developments  have  followed  the  line  of  least 
resistance,  and,  in  the  hands  of  private  individuals,  immediate  profit  has 
naturally  been  of  greater  importance  than  ultimate  development.  Of  the 
chrome  tanneries  which  were  started,  seven,  or  eight  have  survived  the  initial 
difficulties  and  are  now  mainly  employed  on  the  manufacture  of  leather  for 
sandals  and  boots  and  shoes.  The  manufacture  of  black  and  brown  box  sides- 
has  been  developed  on  a  considerable  scale,  and  this«completely  finished  leather 
has  found  a  profitable  market  in  Great  Britain. 

At  the  outset,  it  was  thought  that  there  would  be  a  very  large  market  for 
chrome  leather  for  water  bags,  but  progress  in  this  direction  has  been  compara- 
tively slow.  The  rise  in  the  price  of  leather  has  led  the  ryots  to  use  light  iron 
buckets,  and  competition  with  them  left  comparatively  little  profit  to  the 
chrome  tanner.  The  Madras  Tannery  was  the  first  in  the  south  of  India 
to  introduce  the  use  of  machinery  in  the  tanning  processes,  and  the  success 
with  which  such  machinery  has  been  working  has  led  to  its  adoption  to 
some  extent  in  bark  tanneries.  This  latter  development  is  a  matter  of  some 
importance,  as  it  has  engendered  a  more  progressive  attitude  amongst  the  Indian 
tanners,  '     ..  . 
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8.  tlvidenCe  of  this  is  visible  in  the  success'which  has  attended  the  efforts  Efforts  o!  the 
of  the  Indian  Munitions  Board  to  stimulate "  the  manufacture  in  India  of  JJ"^^Se  °*'^ 
certain  classes  of  leather  goods  previously  imported  from  abroad.     The  scrutiny  manufacture  of 
of  applications  for  priority  drew  attention   to  the  possible  market  for  locally  leather  articles, 
manufactured  roller  skins,   picker  bands,  leather  belting,  and  raw  hide  pickers. 
Early  in  June  1917   the  Board  accordingly  informed  Indian  firms  that  if  they 
could  satisfy  it,  by  production  of  suitable  samples,  that   these  articles  could  be 
made  in  India,  priority  applications  for  import  from  abroad  would  be    refused. 
A  number  of  the  more  recently  established  tanneries  of  the  improved  ^ype  took 
the  matter  up  with  most  encouraging  results  and,  with  regard  to  roller  skins  and 
picker  bands,  it  is  understood  that  they  have  no  difficulty  in  disposing  of  their 
outturn.     The  manufacture  of  leather  belting  and  of  raw  hide  pickers  proved  a 
matter  of  greater  difficulty,  and  experiments  are  still  in  progress.     Excellent 
belting  has  been  made  from  specially  selected  hides,  but  the  general  average   is 
not  yet  up  to  the  required  standard.     In  regard  to  pickers,  the  large  sizes  used 
on  jute  looms   are  working  satisfactorily,    but  the  smaller  pickers  for  cotton 
looms  still  leave  much  to  be  desired. 

9.  The  position   of  the   leather  trade  in  India  at  the  present  time  may  Effects  of  the 
now  be  summed  up  briefly.     The  highest  developments  of  manufacture  at  the  ^^^  ?°  *^® 
outbreak  of  war  were  to  be  found  in  factories  most  intimately  associated  with  igatheHrades. 
the   supply   of   material  for  military  purposes  and   in  the  smaller  tanneries 
devoted    to  the  production  of  chrome    leather.    The  bulk    of    the    leather 
made  in   the   country   was  either  for  internal  consumption    and  of  inferior 
quality  or  for    export  as    half-tanned  leather,  to  which  the  trade  applied  the 
term  '  East  India  Kips'.     Practically,  the  exporttrade  was  confined  to  Madras 
and  Bombay,  and  was  chiefly  to  Great  Britain  and,  to  a  niuch  smaller  extent, 
to  the  United  States  of  America  and  to  Japan. 

Some  time  after  the  outbreak  of  war,  tjie  value  of  the   '  East  India  Kips' 
as  upper  leather  for  army  boots  was  realised  in  England,  and  efforts  were  made 
to  increase  and  regulate  the  supply.    Erom  August  1916   the  Indian  Govern" 
ment,  at  the  request  of  the  War  Office,  assumed  complete  control  of  the  trade 
and  took  over  from  the  tanners  the  whole  of  their  output.     The  arrangements 
made  by  the  Commerce   and   Industry  Department   were  transferred  to   the 
Indian  Munitions  Board,  after  its  creation  in  March  1917.    In  pre-war  years, 
the  exports  were  below   200,000  cwt,,  of  a  value  of  less  than  two  crores 
of    rupees.      In    the    year     1917-18     they     reached     360,000    cwt.,  of    a 
value  approachirig  five  crores  of  rupees.     Eoughly,  in  four  years,  thie  output  of 
the'lndian  tanneries  for  this  class  of  leather  only   has  been  doubled.    The 
control  of  the  trade  has  enabled  some  minor,   but  very  important,  improve- 
ments to  be  effected,  the  chief  of  which  are  the  prevention  of  adulteration  and 
the  elimination  of  faulty  flaying.    T  his  great  development  of  hide  tanning 
has  been  accomplished  in  the   face  of  grave  difficulties  due  to  inelasticity 
in  the  supplies  of  tanning  bark,  and  it  has  been  necessary  to  take  action  in 
several  directions  to  maintain  the  output  of  tanned  hides.    The  Indian  export 
trade  in  tanned  hides  and  tanned  skins  was  confined  to  the  south  of  India 
where  the  bark   of   Cassia  auriculata,  known   in  Madras  as  avaram  and  in 
Bombay  as  tarwad,   is  obtainable.     Elsewhere,  the  cost  of    railway  freight 
makes  tanning  with  this    bark  commercially  unprofitable.      The  increased 
demand  for  tanning  materials  has  led  to  a   great  rise  in  prices  and  has  more 
than  doubled  the  cost  of  tanning.    The  attention  of  Local   Governments  has, 
therefore,  "been  directed  to  the  urgent  necessity  for  measures  to  increase  the 
supplies  of  amrcm  bark,  either  by  more  careful  collection  or  by  cultivation   on 
an  extensive  scale.     To  meet  the  increasingly  urgent  demands  of  the  military 
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authorities  for  faore  leather,  it  became  necessary  to  prohibit  the  tanning'  o:^ 
skins,  which  not  only  rendered  available  for  hide  tanning  the  bark  preyiously 
used  for  skin  tanning,  but  led  to  many  of  the  skin  tanners  taking  up  hide 
tanning  instead.  These  measures  have  produced  immediate  results;  but 
attention  is  also  being  directed  to  the  provision  of  substitutes  for  avaram  bark. 
To  this  end,  the  Indian  Munitions  Board  has  entered  into  an  arrangement 
with  the  Esociet  Company  at  Maihar  in  Central  India,  Avhereby  it  has  taken 
over  the  experimental  tannery  and  the  staEE  employed  on  research  work,  and 
it  has  purchased  a  tannery  in  Allahabad  with  a  view,  to  ascertaining  the  com- 
mercial value  of  the  conclusions  reached  in  the  research  factory.  Promising 
results  have  already  been  obtained  from  a  variety  of  mixtures  of  Northern 
and  Central  India  tan-stuffs  and  it  is  anticipated  that,  ultimately,  it  will  be 
possible  to  provide  tanning  material  of  as  good  a  quality  as  avaram  bark  for 
a  great  extension  of  tanning  in  Northern  and  Central  India.  As  will  be 
seen  in  the  sequel,  the  success  of  these  efforts  to  develope  fresh  supplies  of 
tanning  materials  will  greatly  strengthen  India's  position  in  the  leather  trade 
after  the  war. 
Possibilities  o£  10.  The  problem  of  the  future  is  how  to  obtain  for  India  a  larger  share 

expansion  01  in  the  .work  of  preparing  her  abundant  raw  material  for  the  market.  The  limits 
■  of  reference  preclude  any  discussion"  of  the  tariff  question  and,  though  the 
trade  has  been,  and  will  continue  to  be,  affected  by  whatever  fiscal  policy  is 
adopted,  in  what  follows  it  is  assumed  that  if  sufficiently  good  finished  material 
be  produced,  it  will  be  possible  to  sell  it  at  profitable  prices.  The  steady  rise  in 
the  value  of  Indian  hides  in  the  years  immediately  preceding  the  war  may  be 
reasonably  accepted  as  evidenlje  that  the  demand  for  the  commodity  was  in 
excess  of  the  supply,  and  it  may  be  contended  that  the  contribution  tb  the 
world's  markets  which  India  is  able  to  make  is  of  sufficient  importance  to 
enable  her  to  dictate  in  what  form  it  shall  leave  the  country. 

The  position  is  perfectly  clear.  There  is  a  very  large,  but  limited,  supply 
of  Indian  hides,  which  was  not  sufficient  to  meet  the  demands  made  upon  it  in 
pre-war  times,  and  it  may  be  confidently  anticipated  that  these  demands  will 
increase  after  the  War,  owing  to  the  diminution  in  the  number  of  cattle  in 
belligerent  countries.  It  seems  certain,  therefore,  that  for  a  long  time  to  come 
there  will  be  a  very  serious  shortage  of  hides  and  leather.  From  the  Indian 
raw  material,  by  the  exercise  of  skill,  experience,  and  technical  knowledge, 
a  valuable  leather  can  be  made  either  on  the  Continent,  in  Great  Britain, 
or  in  India.  If  it  is  made  in  India,  by  exactly  the  quantity  made  will  the 
stock  of  hides  available  for  export  be  diminished.  For  India  to  obtain 
advantage  from  the  situation  it  is  necessary  to  make  as  good  a  leather  out 
here  from  the  local  hides  as  can  be  made  from  the  same  hides  elsewhere* 
The  production  of  an  inferior  quality  of  leather  will  involve  heavy  loss,  as 
it  will  only  fetch  a  low  pri^e  in  competition  with  good  leather  made  from 
similar  material.    There  must,  therefore,  be  no  waste  in  this  direction. 

It  is,  therefore,  pot  altogether  unreasonable  to  assume  that  the  future 

of  the  Indian  leather  trade  can  be  usefully  discussed  without  any  reference 

to  tariffs,  although  these  will  of  necessity  play  ail  extremely  important  part 

in  the  transition  period  during  which  the  export  trade  is  being  changed  from 

one  mainly  in  raw  hides  to  one  of  tanned  hides  or  finished  leather. 

Necessity  for  11-  While  the  best  Indian  raw  hides'  are  distinctly  inferior  to  the  best 

expert  investi-      produced  under  more  favourable  conditions  in  temperate  climates,  the  Indian 

gation.  gQQ^  skins  are  of  high  grade  and  suited  for  first-class  work.     But .  from  these 

skins  Indian  tanners  have  not   so  far  been  able  to  produce  finished  goods  of 

anything  like  the  quality  that  can  be  manufactured  from  them  in  Europe  and 


860 

■America.  In  explanation  of  this,  it  has  been  alleged  that  in  India  it  is 
too  hot  to .  produce  first-class  work,  and  there  is  no  doubt  whatever  that  the 
high  temperature  of  the  soaks  and  lime  pits  is  a  disadvantage.  Tanning  under 
tropical  conditions  has  never  been  carefully  studied  by  experts  with  both  a 
scientific  and  practical  knowledge  of  the  trade.  The  experimental  tannery 
started  by  the  Department  of  Industries  in  Madras  was  the  first  practical 
recognition  of  the  necessity  for  such  work.  It  is  unfortunate  that,  for  reasons 
arising  out  of  the  war,  there  has  been  delay  in  taking  up  this  matter, 'and  it  is 
unquestionably  urgent  that  the  obstacles  which  have  hitherto  prevailed  should 
be  overcome  as  soon  as  possible.  It  may  almost  be  accepted  as  axiomatic  that 
the  development  of  the  Indian  leather  trade  can  only  be  accomplished  by 
bringing  to  its  assistance  technically  trained  men,  qualified  to  deal  with  the 
local  problems  and  capable  of  modifying  European  and  American  methods  to 
suit  local  conditions. 

It  is  obvious  that  India  cannot  afford  to  neglect  any  of  the  advantages 
enjoyed  by  the  tanning  trade  in  other  countries,  and  it  may  be  regarded  as 
essential  that  adequate  provision  should  be  made,  as  early  as  possible,  for  the 
investigation  of  tanning  methods  in  India.  The  Madras  experimental  factory 
was  a  step  in  the  right  direction ;  but  it  was  started  on  a  scale  that  is  now 
inadequate  to  meet  the  more  urgent  situation  which  has  arisen  since  it  was  first 
proposed. 

The  experimental  work  at  Maihar  under  the  Indian  Munitions  Board  has 
already  been  mentioned  and  the  results  obtained  so  far  are  sufficiently  promising 
to  warrant  its  continuance  with  a  stronger  expert  staff.  We  understand  that 
Maihar  was  selected  by  the  Indian  Munitions  Board  because  important 
researches  had  already  been  started  there  and  the  expense  of  establishing  a 
new  laboratory  and  factory  could  be  avoided,  but  it  will  be  necessary  to 
consider  later  the  locality  most  suitable  for  a  permanent  research  station.  If 
,  found  necessary,  these  experimental  investigations  should  be  transferred  to  a 
.  site  better  adapted  for  the  wider  scope  of  the  work  now  contemplated.  Already, 
we  understand,  no  little  inconvenience  has  been  caused  by  the  distance  b^ween 
the  research  work  at  Maihar  and  the  commercial  experiments  which  are  in 
progress  at  Allahabad,  TJie  conditions  in  India  in  respect  of  the  supply  of 
raw  material,  both  hides  and  skins  and  tan-stuffs,  vary  considerably,  and  it  is 
^  possible  that  there  may  be  scope  for  combined  research  laboratories  and  experi- 
mental tanneries  at  such  centres  as  Calcutta,  Madras,  Allahabad,  and  possibly 
Bombay.  It  will  also  probably  be  necessary,  when  the  research  work  has 
yielded  the  expected  results,  to  establish  Government  tanneries  elsewhere,  in  ' 
which  to  demonstrate  the  value  of  the  new  tanning  materials  and  the  changes 
in  tanning  practice  involved  in  their  use.  We  contemplate  that,  ultimately, 
these  factories  should  be  handed  over  to  private  enterprise,  but  not  while 
they  are  found  to  serve  a  useful  purpose  either  by  way  of  demonstration  or  as 
training  centres.  ,  '^ 

12.  The  question  arises   as  to  what  provision  should  be  made  for  the  iProposals  for 
technical  instruction   of  men  who  will  afterwards  be  in  charge  of  tanneries,  training  Indian 
Neither  experimental  nor  demonstration  factories  are  suited  for  siucli  work,  and  *^""ers. 
it  is  not  advisable  to  use  them  for  this  purpose.  _ 

Hitherto,  the  Indian  trade  has  been  run  by  ■  mistris  possessed  of  much 
practical  experience,  but  absolutely  ignorant  of  the  most  elementary  knowledge 
of  the  principles  underlying  their  practice.  It  is  generally  recognised  that 
this  can  no  longer  continue,  and  that  if  India  is  to  gain  the  position  in  the 
leather  world  to  which  she  is  entitled  by  reason  of  the  abundance  of  raw 
material  at  her  command,  the  tanning  and  leather  industries  must  pass  under 
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the  control  of  expert  technologists,  and  scientific  methods  must  replace  empit- 
ical  and  rule-of-thumb  working.  Tanning  is  a  chemical  industry,  in  certain 
stages  of  Tfrhich  bacteria  play  an  important  part,  and  those  who,  in  the  future, 
would  control  the  indusiry  must  be  capable  of  understanding  the  scientific 
principles  underlying  its  technique.  This  means  that  the  students^  before 
admission  to  the  tanning  trade  school  should  have  receiyed  a  scientific  educa- 
tion and  should  possess  a  fair  knowledge  of  physics  and  chemistry.  We  may 
take  it  that  the  expert  tanner  of  the  future  should  be  a  graduate  in  science,  and 
it  will  be  best  that  his  technical  studies  should  only  begin  after  he  has  com- 
pleted a  university  course  in  pure  science.  The  training  in  technology  must  be 
followed  by  work  in  a  factory  to  gain  practical  experience.  These  tanning 
trade  schools  should  be  placed  aloDgside  the  research  institutes,  which  we 
contemplate  will  be  necessary,  and  they  should  be  linked  up  with  a  college  of 
science  on  the  one  hand  and  a  tannery  on  the  other.  Ideal  conditions  would 
suggest  that  they  should  be  established  in  centres  of  the  tanning*  trade  which 
possess  science  schools  of  the  highest  grade.  In  such  places  it  would  then  be 
convenient  to  carry  on  all  the  work  connected  with  the  scientific  development 
of  the  tanning  industry,  and  the  experts  dealing  with  the  various  branches 
would  be  in  close  touch  with  one  another;  There  would  be  the  experimental 
laboratories  in  which  investigations  would  be  going  on.  Adjoining  them,,  but 
under  independent  control,  would  be  the  tanning  trade  schools  and,  as  near  as 
industrial  considerJttions  and  municipal  regulations  permit,  should  be  the 
factories  in  which  the  processes  worked  out  in  the  experimental  laboratories 
would  be  tried,  and  where  the  students  from  the  trade  schools  weuld  acquire 
practical  experience. 

The  inferior  quality  of  Indian  products  is  also  due  to  the  inferior  skill  and 
knowledge  of  the  Indian  workmen,  especially-  in  respect  of  the  finishing  of 
leathers.  Outside  the  factories  engaged  on  military  work,  and  outside  the  few 
small  ones  which  have  sprung  up  as  a  result  of  the  Madras  efforts  to  introduce 
chrome  tanning,  neither  currying  nor  finishing  leather  is  understood  or  prac- 
tised, and  whatever  work  is  necessary  in  this  direction  is  undertaken  by  the 
Indian  ehucJcler,  as  a  preliminary  to  the  actual  work  of  making  the  article 
which  he  has  in  hand.  This  can  be  remedied  in  the  demonstration  factories 
if  skilled  workmen  kre  obtained  from  Europe  to  act  as  instructors.  , 

Prospect  of  13.  The  imports  into  India  of  finished  leather  and  of  goods  made  from 

leathen  indus-  leather  are  not  unimportant,  but  many  of  them  are  the  products  of  specialised 
factories,  which  it  will  not  pay  to  establish  in  this  country  till  the  demand  is 
very  much  greater  than  it  is  at  the  present  time.    These  imports  include  : — 

(1)  Boots  and  shoes  to  the  value  of  three  or  four  hundred  thousand 
pounds  a  year,  of  which  probably  two-thirds  might  well  be  made 
in  the  country. 

(2)  Belting :  the  value*  of  the  imported  leather  belting  is  very  con- 
*if»i2-i3    .      .      .  £138,085  siderablc  and  is  likely    to 

^67.B2i7  increase  with  the  industrial 

132  315 

xeeiss*  development  of  the  country. 

203,048  Belting  can  be    made    in 

India  from  selected  hides.  From  the  average  raw  material  avail- 
able it  is  certain  that  India  will  not  be  able  to'  compete  in 
quality  with  imported  belting,  and  it  is,  therefore,  unlikely  that 
there  M'ill  be  any  serious  development  in  the  direction  of  replac- 
ing imports  by  local  manufactures. 
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(3)  High-class  finished  leather  and  heavy  leather  :  the  imports  are  not 
very  large  ;  but  it  is  hardly  likely  that  they  will  be  replaced  by 
leather  of  equal  quality  tanned  in  the  country. 

(■4)  Finished  skins  are  imported  in  large  numbers,  but  there  is  absolutely 
no  reason  why,  when  skin  tanning  is  properly  carried  "on,  these 
should  not  be  almost  entirely  made  in  the  country; 

The  textile  mills  require  large  numbers  of  roller  skins,  and  hitherto  these 
have  been  imported ;  but,  owing  to  the  stress  of  war,  they  are  now  being  made 
in  the  country,  and  in  the  future  importation  should  entirely  cease.  The  same 
should  be  the  case  with  other  mill  requisites,  such  as  picker  bands  and  raw  hide 
pickers. 

The  rest  of  the  imports,  including  saddlery  and  harness,  are  of  a  miscel- 
laneous character,  and  though  some  may  ultimately  be  replaced  by  goods  of 
equal  quality  manufactured  in  the  country,  it  is  likely  that  the  bulk  of  these 
will  increase  with  the  growing  needs  of  the  country  rather  than  diminish. 

The  internal  consumption  of  Indian-made  leather  is  by  no  means  accurately 
known.  There  are  few  parts  of  the  country  in  which  the  village  tanner  does 
not  still  exist,  and  there  are  many  small  local  tanneries  of  a  slightly  improved 
character  in  the  south  of  India  from  which  the  agricultural  population  gets 
what  it  wants. 

By  far  the  most  important  item  for  which  leather  is  required  in  India  is 
the  water  bag  by  which  water  is  lif fed  from  millions  of  wells  for  the  irrigation 
of  the  fields.  To  an  appreciable  extent,  in  recent  years,  iron  buckets  have 
replaced  leather,  and  efforts  are  now  being  made  to  introduce  cheaper  fabrics 
made  from  vegetable  fibres.  It  is  not  improbable  that  the  use  of  leather  for 
this  purpose  will  steadily  decrease,  and,  if  such  be  the  case,  it  will  increase  the 
visible  supplies  of  hides  on  the  market. 

The  Indian  demand  for  boots  and  shoes  and  sandals  is  on  the  increase ; 
but  it  is  small  as  yet  compared  with  the  vast  population.  That  it  will  grow 
in  the  future  is  a  certainty,  and  it  is  likely  that  for  boot  uppers  and  sandals 
chrome  leather  will  be  very  largely  used.  Chrome  sole  leather  has  been  extens- 
ively tried  and  has  proved  extremely  durable,  and,  in  a  country  where  pave- 
ments do  not  exist,  the  objection  that  it  is  slippery  in  wet  weather  has  not  the 
force  which  has  practically  precluded  its  use  for  footwear  elsewhere. 

The  I-ndian  tanning  trade  must,  therefore,  look  to  foreign  markets  for  the 
"  sale  of  its  products,  and  the  quantity  of  raw  material  is  so  enormous  that  it  will 
ultimately  need  very  many  large   establishments  to  deal  with  it,   and  a  high 
degree  of  specialisation  seems  at  least  possible. 

14.  There  is  not  the  smallest  doubt  that  foreign  countries  will  endeavour  Suggested  devc- 
to  secure  the  Indian  raw  material  and  to  refuse  Indian-manufactured  leather,  lopments  ol 
as  in  the  past.     Assuming,  however,   that  they  cannot  get  the  former,   they  aS*katheT"'^ 
wilLundoubtedly  accept   the  latter.     Future  developments  must  to    a    large  manufacture, 
extent  depend  upon  the  work  done  in  the  experimental  factories  which  have 
been  recommended ;  but  already  sufiicient  experience  has  been  accumulated  to 
(how  that  it  is  possible  to  export  from  India  finished  leather  which  meets  with 
a  ready  market  in  the  United  Kingdom,    The  export  of  black  and  brown  box 
Bides  has   reached  considerable  dimensions,  and  it  is  unfortunate  that  the 
exigencies    of   the  military    situation    have  temporarily  put  a  stop  to  this 
business.    A  considerable  proportion  of  the  Indian    cow  hides  is  eminently 
suited  for  this  class  of  work*and,  if 'it  is  taken  up  on  a  'sufficiently  large  scale 
under'the  control  of  experts  in'  this  branch  of  the  leather  trade,  there  are 
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reasonable  prospects  of  a  very  extensive  commercial  development.  A  large 
caj^ital  will  be  required  to  carry  on  tbe  industry,  as  this  branch  of  tanning 
requires  workshops  equipped  with  modern  machinery.  Two  important  factors 
will  determine  the  best  sites  for  this  branch  of  the'trade  :— 

(1)  The  factory  must  be  situated  at  a  centre  convenient  for  collecting 

the  raw  material,  and  this  centre  should,  if  possible,  be  a  port 
where  power  can  be  cheaply  generated. 

(2)  There  should  be  in  the  neighbourhood  §  sufficient  population  of  the 

castes  willing  to  work  in  a  leather  factory,  and  capable  of  being 
converted  into  skilled  workmen  by  careful  training.  The 
suburbs  of  both  Calcutta  and  Madras  probably  best  fulfil  these 
requirements,  and  it  is  recommended  that  attention  should  first 
be  drawn  to  them  as  possible  sitps  for  the  factories  which,,  we 
hope,  will  be  started. 

As  has  been  already  indicated,  the  skins  exported  from  India  are  of 
excellent  quality ;  but  the  attempts  to  produce  finely  dressed  skins  in  India 
have  hitherto  proved  a  failure.  It  is  alleged  that  this  is  due  to  the  climate, 
but  we  are  unable  finally  to  accept  this  verdict.  Experimental  work  under 
tlie  direction  of  highly  qualified  men  should  be  undertaken,  and  there  is  little 
doubt  that  it  will  result  in  success,  and  in  the  future  it  is  reasonable  to  hope 
that  glace  kid,  which  is  now  largely  made  from  Indian  goat  skins,  will  1)0 
exported  ;  also  that  other  finished  leathers^  such  as  moroccos,  roans,  calf  skins, 
and  roller  skins,  will  be  manufactured  not  only  to  meet  the  needs  of  India,  but 
to  supply  those  of  other  countries. 

It  must,  however,  be  admitted  that  a  very  large  amount  of  preliminary 
work  has  yet  to  be  done  before  this  branch  of  the  trade  can  be  established  so 
as  to  compete  with  the  products  of  countries  in  which  the  manufacture  is 
now  carried' on. 

Strong  position  15.  Till  the  war  is  over,  and  it '  ig   possible  to  form  some  idea  of  the 

o!  India  after  the  international  adjustments  which  will  follow,  it  will  be  difficult  to  propose, 
even  in  broad  outline,  the  policy  which  India  should  adopt  to  secure  for  herself 
the  advantages  arising  out  of  her  resources  in  hides  and  skins.  The  outstanding 
feature  at  the  present  moment  is  the  large  increase  in  light  tanning,  but  this, 
owing  to  the  scarcity  of  suitable  tanning  materials,  has  to  some  extent  been 
accomplished  at  the  expense  of  the  skin  trade.  The  continuance,  therefore,  of 
the  present  expansion  after  the  war  depends,  so  far  as  India  is  concerned,  * 
on  the  success  of  the  measures  which  have'  been  taken  to  provide  further 
supplies  ;  also  on  whether  the  external  demand  for  these  light  tannages  for  boot 
uppers  remains  when  military  orders  cease  to  dominate  the  situation.  It  may 
^  be  taken  as  practically  certain  that  there   will  be   a  very  large   increase  of 

tanning  materials ;  but  it  is  less  certain  that  the  demand  for  light  tannages 
will  continue  on  the  present  scale,  and  of  course  much  less  certain  that  it  will 
increase.  For  civilian  footware  chrome-tanned  uppers  are  now  mainly  em- 
ployed, and  there  is  little  prospect  of  any  change  in  this.  In  the  years  imme- 
diately preceding  the  war  Germany  exported  to  Great  Britain  on  an  average 
more  than  a  million  pounds  worth  of  this  class  of  chrome  leather  and 
over  £400,000  worth  of  enamelled  or  patent  leathers.  Presumably  these 
leathers  were  largely  made  from  raw  materials  exported  from  India^  as  the 
German  imports  were  eminently  suited  for  the  purpose.  In  the  future,  it  may 
be  anticipated  that  this  trade  will  not  revive,  and  that  the  English  market 
will  either  be  supplied  by  home  tanners  working  with  raw  hides  importftd 
from  India,  or  by  Indian  tanners,  provided  the  latter  can  turn  out  a  finished  • 
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product  of  suitable  quality.  What  will  actually  happen,  apart  from  fiscal 
regulations,  will  to  a  large  extent  depend  upon  the  manufacturing  capabilities 
of  India. 

The  depreciation  in  the  value  of  money  has  been  much  smaller  in  India 
than  in  Europe,  and  it  is  unlikely  that  for  a  long  time  to  come  there  will  bo 
any  serious  depression  in  the  present  high  range  of  prices.  This  must  . 
naturally  benefit  countries  whose  currency  has  been  but  little  affected,  and 
especially  those  in  a  position  to  do  a  large  export  trade.  The  wages  of  labour 
have  risen  in  Europe  and  must  be  maintained  at  a  much  higher  level  than 
prevailed  before  the  war.  Relatively  to  the  western  world,  therefore,  the  cost 
of  manufacturing  operations  will  be  less  in  India  than  was  formerly  the 
case  and,  to  the  extent  that  this  is  true,  Indian  industrial  development  will 
be  encouraged.  India  has  greatly  benefited  in  recent  years  by  her  growing 
importance  as  a  source  of  raw  material  for  the  leather  industries.  In  the 
future,  her  position  should  be  even  stronger,  and  it  seems  almost  certain  to  us 
that  western  countries  will  be  prepared  to  take  whatever  we  are  in  a  position 
to  offer ;  whether  it  be  raw  hides  and  skins,  half  or  lightly  tanned  leather, 
or  highly  finished  products  ready  for  the  manufacture  of  leather  goods.  To 
obtain  to  the  full  the  advantages  of  the  position,  it  may  be  necessary  to 
have  recourse  to  retaliatory  fiscal  regulations ;  but  though  the  discussion  of  this 
is  outside  our  province,  we  do  not  consider  that  there  is  likely  to  be  much 
hesitation  in  applying  them.  So  far  as  bark  tanning  is  concerned,  great 
progress  has  already  been  made,  and  further  developments  may  be  confidently 
anticipated.  On  the  other  hand,  for  chrome  tanning  but  little  has  been  done, 
and  it  is  to  that  branch  of  the  leather  trade  that  attention  should  be  directed. 
Finally,  it  is  necessary  to  train  workmen  in  large  numbers  in  the  currying 
and  finishing  of  leather  and  in  skin  dressing.  The  general  lines  on  which 
Government  can  best  promote  industrial  progress  are  explained  in  our  report, 
and  they  can  be  applied  to  tanning  and  leather  dressing.  Only  here  it  must 
be  pointed  out  that  the  need  for  immediate  action  to  take  full  advantage,  of 
the  situation  is  urgent,  and  that  private  enterprise  is  keenly  interested  and 
only  requires  intelligent  guidance. 

16.  We  may  now  state  concisely  the  conclusions  we  have  reached.    India  Conclusions, 
produces  a  very  large,  but  not  definitely  ascertained,  number  of  hides  and  skins 
which  are  accounted  for  under  the  following  heads  : — 

1.  Those  wasted  in  rural  areas  by  the  carelessness  of  the  local  ohuoMers,  or 

owing  to  the  fact  that  the  hides  themselves  have  become  valueless. 

2.  Those  made  into  inferior  leather  by  the  village  tanners. 

3.  Those  made  into  a  good  class  of  finished  leather  by  modern  tanneries. 

4.  Those  half  or  lightly  tanned  and  exported. 

5.  Those  exported  as  raw  hides. 

6.  Those  exported  as  finished  leather,  and^chiefly  as  chrome  box  sides.    So 

far,  these  exports  have  been  insignificant  in  volume,  but  they 
are  of  great  importance  as  indicating  future  possibilities. 

There  seems  to  be  little  doubt  that  after  the  war  new  tanneries  will  be 
started  to  produce  finished  leather  for  export,  and  their  fate  will  largely  depend 
upon  the  quality  of  the  leather  which  they  turn  out.  Here  Government  can 
render  valuable  assistance  by  assuming  to  a  large  extent  responsibility  for  the 
technological  investigations  which  have  been  indicated.  Success  will  result  in 
an  improvement  of  the  industry  all  along  the  line,  beginning  with  a  decrease  of 
waste  in  rural  areas  and  the  diversion  of  the  hides  used  by  the  village  tanners 
to  modern  tanneries,  in  which  a  better  class  of  leather  will  be  produced.  Thsrf- 
will  obviously  1)«  an  increase  in  the  amount  of  visible  raw  material ;  but 
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whether  this  will  be  suflficient  to  meet  the  growing  requirements  of  the  country 
is  a  matter  on  which  no  definite  opinion  can  be  expressed.  The  general 
improvement  of  the  technique  in  tanning  will  lead  to  an  increase  in  the 
exports  of  finished  leather  and  to  a  corresponding  decrease  in  the  exports  of 
hides.  The  extent  to  wLich  exports  of  finished  leathei?  will  grow  will  depend 
upon  the  demand  from  foreign  markets  not  closed  by  tariffs,  and  on  the 
extent  to  which  protected  markets  can  be  forced  to  accept  leather  made  in 
India.  Judging  by  the  very  great  value  of  the  imports  of  leather  into  Great 
Britain  from  the  Continent  and  from  America  in  the  years  immediately  pre- 
ceding the  war,  there  is  obviously  a  very  important  market  open  to  Indian 
tanners  if  they  can  manufacture  material  of  sufficiently  good  quality.  Access 
to  the  protected  markets  is  a  matter  of  less  certainty  ;  but  there  are  powerful 
means  which  will  doubtless  be  used  to  ensure  it.  The  position  of  the  manu- 
facturer of  half  or  lightly  tanned  leathers  is  less  assured.  He  should  be 
prepared  to  meet  the  contingency  of  a  possible  decrease  in  the  demand  for  his 
products ;  and  this  he  can  best  face  by  being  in  a  position,  if  necessary,  to 
direct  his  energies  to  the  production  of  chrome  leathers. 
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APPENDIX  B 
THE  MANUFACTURE  OP  GLASS  IN  INDIA. 

1.  The  history  of  the  various  attempts  which  have  been  made  during  the  Present  position 
last  20  years  to  establish  the  glass  industry  in  India  is  extremely  instructive,  of  glass  industry 
and  well  woi-th  the  careful_study  of  ajny  one  interested  in  the  development  of  ^  Iii^i*- 
the  natural  resources  of  the  country. }  It  is  a  record  mainly  of  failure,  and  such 
success  as  has  been  achieved  by  a  certain  number  of  factories  is  due  entirely  to 
the  abnormal  conditions  created  by  the  war.  -  The  cessation  of  imports  from 
Belgium  and  enemy  countries,  and  the  great  scarcity  and  dearness  of  freight, 
have  created  a  position  in  which  about  a  dozen  small  factories  have  found  it 
possible  to  work  with  some  degree  of  success.  Almost  all  of  them  are  run  on 
identical  lines,  and  they  mostly  draw  their  supplies  of  raw  materials  from  the 
same  sources.  Direct  inquiries  have  established  the  fact  that  some  of  them  are, 
while  others  are  not  as  yet,  working  at  a  profit,  and  the  general  conclusion  must 
be  that  the  industry  is  still  on  a  very  precarious  basis,  and  that  its  continuance 
will  be  seriously  affected  by  a  return  to  peace  conditions,  although  the  improba- 
bility of  pre-war  prices  or  freights  being  reached  till  some  time  after  the  war  is 
a  factor  in  its  favour.  War  profits  and  increasing  practical  experience  have 
greatly  strengthened  the  position  of  manufacturers ;  but  the  technical 
knowledge  at  their  disposal  is  limited,  and  rapid  progress  is  only  possible  if 
adequate  steps  are  taken  to  remedy  this  defect. 

2.  The  glass  in^stry,  even  in  its  simplest  forms,  is  highly  technical  and  Reasons  for  oast- 
can  be  efficiently  carried  on  only  by  scientifically  trained  managers  and  expert  failures, 
workmen.    The  present  stage  has  been  reachejj  by  importing  men,  only  partially 
equipped  with  the  necessary  qualifications,   from  Europe  and  Japan,  and  by 
sending  Indian  students  abroad   to  pick  up  what  knowledge  they  can.     The 
glass  industry  is  a  closed  trade  and  its  secrets  are  carefully  guarded,  so  that  the 
latter  method  has  not  proved  conspicuously  successful.     More  has  been  accom- 
plished by  the  men  bj::ought  out  ;  though  their  failure  to  secure  commercial 
success  for  their  employers  has  generally  exposed  them  to  unduly  severe 
criticism.     They  were  practical  men  accustomed  to  working  under  ^nditions 
different  from  those  prevailing  in  India,  and  their^technological  skill  was  quite 
inadequate  to  solve  the  problems  presented  by  a  new  country.    Moreover,  they 
had  to  produce  results  as  quickly  as  possible,  and  were  not  given  sufficient  time 
to  make  themselves  acquainted  with  the  local  factors,   such  as  climate,  raw 
materials  and  the  potentialities  of  the  untrained  labour  available. 

It  can  hardly  be  questioned  that  among  the  imported  men,  chiefly  from 
Austria  and  Japan,  the  Japanese  have  achieved  the  greatest  measure  of  success, 
as  they  have  introduced  a  small  direct-fired  pot  furnace  suitable  for  melting 
soft  glass,  which  has  been  generally  adopted  with  satisfactory  results,  and  they 
are.  responsible  also  for  the  present  supply  of  trained  glass  blowers.  The  gas- 
fired  regenerative  furnaces  of  the  Siemens' type  were  naturally  introduced  by 
the  continental  experts  ;  but  they  require  the  employment  of  a  higher  grade  of 
fire-resisting  material  in  their  construction  than  until  recently  was  available, 
and  also  more  skill  and  exfierience  in  their  actual  working.  Quite  a  number 
have  been  erected  and  have  failed  ;  but  some  degree  of  success  has  latterly 
attended  the  work  of  an  Austrian,  by  name  Mozina,  who  was  first  brought  out 
as  a  glass  blower  to  the  Eajpur  factory,  was  subsequently  employed,at  Jubbul- 
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pore  and  -Allahatjad,  and  is  now  at  Firozabad  making  bangle  glass  in  a  ten-pot 
gas-fired  furnace  at  the  Indian  Glass  Works  in  that  town. 
India's  demands  3.  The  demand  for  glass  in  India  is  to  some  extent  indicated  by  the  imports 

lor  glass.  Ijj  ^jjg  sea-borne  trade  returns  which  are  classified  under  the  following  heads  : — 


Classification  of 
problems  to  be 
solved. 


Articles. 

1913-14. 

1916-17. 

1917-18       (Pro. 
visional  fignres). 

Yalae  in  lakha  of  rupees. 

fiangles         ....... 

lieads  and  false  pearls      ..... 

Sheet  and  plate  glass       ..... 

Lampware    ....... 

Bottles  and  phials  ...... 

Soda-water  bottles           .         .          .         .         . 

Table  ware    ....... 

Miscellaneous 

80 
24 
32 
17 
14 
6 
8 
19 

43 
21 
28 
11 
16 
9 
7 
15 

35 
24 
23 
19 

I         37 

10 
15 

Total 

190 

150 

163 

Raw  materials. 


The  effect  of  the  war  is  shown  by  the  figures  for  1916-17  and  1917-18. 
But  the  returns  are  only  comparable,  if  it  be  remembered  that  values  have 
increased  enormously,  and  it  can  be  safely  said  that  India  is  now  importing 
less  than  one-half  the  quantity  which  came  into  the  qpuntry  in  the  year 
immediately  preceding  the  outbreak  of  war.  The  glass  manufactured  in  India 
is  chiefly  bangle  glass,  almost  exclusively  made  at  Firozabad,  where  six  factories 
turn  out  about  15  tons  a  day,  and  soft  glass  for  such  articles  as  lampware, 
tumblers,  jars  and  carboys.  No  data  are  available  from  which  an  accurate 
estimate  of  the  outturn  of  all  the  factories  can  be  frajned,  but  from  the  values 
furnished  by  the  owners  of  some  factories  it  is  probable  that  the  total^  output 
for  all  India  is  now  worth  about  20  lakhs  of  rupees  a  year.  This  is  not  a 
very  encouraging  result  after  an  expenditure  of  probably  not  less  than  50  lakhs 
of  rupees  in  the  various  attempts  which  have  been  made  to  establish  the 
industry^  But  it  is  sufficient  to  suggest  the  possibility  of  great  expansion  with 
proper  help  and  guidance.     » 

4.  With  these  preliminary  reniarks,  we  may  pass  on  to  a  more  detailed 
discussion  of  the  various  problems  which  must  be  solved  in  the  immediate 
future,  if  the  Indian  glass  industry  is  to  be  placed  on  a  more  permanent 
basis.    These  may  be  classified  under  the  heads  : — 

(1)  Raw  materials ; 

(2)  Direction ; 

(3)  Labour; 

(4)  Climate; 

(6)  Location;  and 
(6)  Markets. 

Consideration  of  these  factors  will  show  clearly  the  necessity  of  co'Drdinated 
research  by  a  properly  equipped  Government  Department  of  Industries. 

5.  The  most  important  raw  materials  are  sand,  lime,  soda,  fireclay  and 
coal.  For  the  last  it  may  be  presumed  that  Bengal  will  continue,  as  at  present, 
to  be  the  chief  source  of  supply  j  but  in  regard  to  the  main   constituents  of 


glass—  sand,  liiiie  and  soda — it  is  by  no  means  certain  that  further  prospecting 
work  would  not  reveal  new  and  possibly  more  suitable  sources  of  supply. 
Most  of  the  existing  glass  works  depend  upon  the  sandstone  found  at  Logra, 
about  11  miles  from  Naini,  and  it  is  used  in  factories  as  far  apart  as  those 
at  Ambala,  Allahabad,  Talegaon  and  Bombay.  Suitable  sand  has  also  been 
found,  and  used  at  one  time  or  another,  at  Jejo  in  the  Jullundur  district,  at 
Jubbulpore,  and  at  Ennore  near  Madras.  Lime  of  suitable  quality  occurs  more 
frequently  than  sand ,  but  it  is  by  no  means  conveniently  distributed  in  refer- 
ence to  the  majority  of  the  glass  works,  and  its  cost  is  an  item  still  susceptible 
of  considerable  reduction.  A  cheaper  source  of  soda  is,  however,  a  matter  of 
much  greater  importance,  and  to  this  end  attention  may  be  seriously  directed 
to  the  mar  soils  of  northern  India,  which  contain  both  the  carbonate  and  the 
sulphate.  The  quantity  available  is  large ;  but  it  is  doubtful  if  the  deposits 
are  anywhere  rich  enough  to  make  it  worth  while  to  extract  these  salts. 
Although  perhaps  a  forlorn  hope,  the  investigation  should  nevertheless  be 
undertaken. 

In  respect  of  both  furnaces  and  crucibles  or  pots,  the  Indian  glass  manu- 
facturers have  so  far  been  at  a  great  disadvantage,  since,  in  order  to  obtain  a 
reliable  material,  "they  have  had  to  import  either  from  Europe  or  Japan ;  but 
matters  are  improving  under  the  stimulus  given  by  the  development  of  the  iron 
and  steel  industry.  Jubbulpore  aad  Kumardhubi  are  the  two  Indian  centres 
of  greatest  moment  in  respect  of  the  supply  of  fire-resisting  materials ;  but  it  is 
doubtful  whether  as  yet  the  best  results  have  been  obtained  from  the  clays  and 
minerals  available.  Local  attempts  are  being  made  by  the  maDagers  of  most 
glass  works  to  prepare  their  own  pots,  but  so  far  with  limited  success,  and  the 
industry  is  still  to  a  very  undesirable  extent  dependent  upon  Japanese  ware. 
The  temperatures  in  the  Indian  glass  furnaces  are  by  no  means  high,  but  the 
wear  and  tear  of  the  inferior  material  employed  greatly  adds  to  the  cost  of 
production. 

6.  By  a  process  of  trial  and  error,  a  method  of  manufacturing  glass  from  Direetion. 
Indian  raw  materials  has  been  evolved ;  but,  as  already  stated,  it  is  only 
profitable  because  of  the  abnormal  state  of  the  market.  The  present  stage  is 
obviously  transient ;  but  it  is  important,  inasmuch  as  it  gives  some  degree  of 
confidence  to  capitalists  to  move  forward,  and  it  provides  an  opportunity  to 
train  blowers  and  workers  in  glass.  There  is  no  one  in  the  country  capable  of 
developing  the  industry  adequately  either  on  its  technical  or  commercial  side.  The 
economics  of  the  glass  industry  have  doubtless  been  studied  with  care  by  those  in 
the  trade;  but  the  conclusions  have  never  been  published,  and  to  a  large  extent  the 
data  on  which  they  are  based  are  not  available.  It  is  held  by  some  that  the  glass 
industry  should  be  located  near  its  market;  by  others  that  it  should  be  near  the 
source  of  the  supply  of  raw  material,  particularly  fuel.  These  are  opinions  based 
upon  inadequate  data  regarding  the  cost  of  carriage  to  assemble  raw  material 
and  to  distribute  the  manufactured  goods.  It  is  possible  that  the  selection  of  a  site 
should  be  governed  by  other  considerations,  of  which  a  free  supply  of  labour 
may  13fe  the  most  important,  though  again  it  may  be  largely  influenced  by 
climate.  Much  might  be  learnt  by  a  study  of  the  distribution  of  the  glass 
industry  in  other  parts  of  the  world,  and  information  could  be  collected  which 
would  throw  some  light  on  these  debatable  points.  It  seems  necessary  that 
this  should  be  done :  and  it  is  certain  that  it  can  only  be  undertaken  at 
Government  cost,  as  it  will  involve  expenditure  which  cannot  be  balanced  by 
commercial  assets. 

The  industry  so  far  has  been  dereloped  in  a  haphai-ard  way,  and  -vnthout 
that  prelinlinary  investigation  by  qualiified  experts  which  is  essential  to  meet 
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Competition  from  other  parts  of  the  world.  It  is  not  desirable  that  the  present 
state  of  affairs  should  continue.  Such  success  as  has  already  been  achieved 
has  been  purchased  at  too  great  a  cost,  and  the  future  is  likely  to  be  barren  if 
more  intelligent  and  less  expensive  methods  are  not  introduced.  The  glass 
industry  is  the  result  of  experts  working  in  co-operation,  and  there  is  no  such 
individual  as  the  "  glass  expert,"  capable  of  expressing  an  authoritative  opinion 
on  all  the  points  which  must  arise  in  pioneering  the  industry  in  a  country 
where  it  has  not  hitherto  existed,  and  which  possesses  no  marked  natural 
advantages  to  help  it  in  the  initial  stages.  An  organisation  is  wanted  to  take 
up  the  whole  industry,  including  men  who  can  deal  with  the  furnace  problem, 
the  preparation  of  refractory  materials  for  furnaces,  crucibles  and  pots,  the 
chemistry  of  glass,  the  manipulation  of  the  crude  product  and  its  conversion  into 
finished  forms,  whether  by  skilled  blowers  or  by  highly  complex  and  semi- 
automatic machinery. 

It  is  impossible  to  say  meanwhile  whether  the  future  of  the  industry  in 
India  lies  in  the  small  factory  and  the  development  of  the  skill  of  the  operative, 
or  in  the  establishment  of  large  works  and  the  extensive  employment  of  machi- 
nery. Preliminary  enquiries  by  competent  economic  investigators  are  required 
to  determine  tentatively  the  best  method  of  procedure,  and,  with  these  results  in 
hand,  technical  experts  should  be  called  in  to  review  the  situation  and  indi- 
cate the  direction  for  further  efforts.  Protective  tariffs  may  bolster  up  the 
existing  factories,  but  they  will  prove  ineffective,  unless  they  give  rise  to 
scientific  inquiry  and  expert  treatment  of  the  many  problems  involved.  To 
establish  a  tariff  and  then  to  trust  to  private  effort  is  not  likely  to  be  productive 
of  satisfactory  results.  Clearly,  the  State  should  take  the  lead,  employ  the 
experts,  and  place  them  in  charge  of  practical  work ;  and  if  tariffs  are  employed, 
it  should  only  be  so  far  as  is  necessary  to  protect  the  industry  in  itsiu' 
fancy. 
Labour.  7.  The  glass  blower  is  a  skilled  workman  whose  training  is  unusually 

costly,  as  in  the  process  of  acquiring  his  skill,  not  only  does  he  waste,  a  large 
amount  of  raw  material,  but  it  is  raw  material  which  has  to  be  maintained  at 
a  high  temperature.  A  good  deal  of  experience  has  been  accumulated  in  India 
regarding  the  training  of  glass  blowers ;  but  it  has  not  yet  been  sifted  carefully 
to  ascertain  what  general  principles  emerge  for  future  guidance.  Every  factory 
complains  of  shortage  of  labour  and  the  difficulty  in  training  fresh  hands. 
Useful  work  has  been  done  by  the  Paisa  !Pand  at  the  Talegaon  glass  works, 
and  it  is  certain  that  the  recent  developments  of  the  glass  industry  in  India 
have  only  been  possible  by  reason  of  the  blowers  trained  in  this  factory.  At 
present  the  glass  blower  dominates  the  situation,  and  there  is  much  friction 
between  masters  and  men.  No  great  amount  of  progress  is  possible  without  a 
much  larger  number  of  blowers,  and  as  the  training  of  each  man  is  a  heavy 
expense,  masters  are  reluctant  to  incur  it  without  some  guarantee  that  they  will 
reap  where  they  have  sown.  Factories  might  be  subsidised  by  Government  to 
do  more  work  in  this  direction  ;  but  what  is  more  likely  to  prove  effective  is 
the  institution  of  a  system  of  apprenticeship,  whereby  the  master  .engages  tt)  train 
apprentices  in  the  art  of  glass  blowing,  and  in  return  secures  a  lien  on  their 
services  for  a  period  sufficiently  long  to  recoup  him  for  his  initial  expenditure. 
Experience  seems  to  indicate  that  boys  between  12  and  14  may  be  taken  on  as 
apprentices,  and  that  in  a  year  or  two  they  become  sufficiently  expert  with  the 
blowpipe  to  turn  out  blown  glass  of  marketable  quality.  Seven  years  was  usually 
the  period  of  indentures  in  England  before  the  days  of  polytechnics  and  technical 
schools,  and  it  is  believed  to  be  still  the  customary  period  in  many  trades,  especi- 
ally those  which  are  closely  governed  by  Trades  Unions.  A  seven-year  system  of 
apprenticeship  might,  therefore,  well  be  adopted  in  the  Indian  glass  trade,  and 
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there  is  no  doubt  that,  with  suitable  provision  for  remunerating  the  apprentices 
fairly  in  proportion  to  the  degree  of  skill  they  acquire,  it  would  be  popular. 
Whether  the  apprentices  should  be  bound  to  the  proprietor  of  the  factory  or  to 
the  master  glass  blower  is  an  open  question.  Unless  the  master  glass  blowers 
hare  an  interest  in  the  matter,  it  is  hardly  likely  that  they  will  prove  eflBoient 
instructors  of  the  apprentices. 

8.  Experience  also  seems  to  show  that  climate  is  not  such  an  important  Climate, 
factor  as  was  originally  supposed,  and  no  real  difficulties  with  labour  have 
occurred  which  can  be  attributed  to  the  high  temperatures  that  prevail  during 

the  greater  part  of  the  year  in  India.  It  is  necessary,  however,  to  close  down 
for  a  short  period  in  order  to  rebuild  and  repair  the  furnaces,  and  this  might 
well  be  done  in  the  hot  weather.  Though  climate  may  be  no  very  serious 
matter  in  the  working  of  a  glass  furnace,  so  far  as  the  human  element  is 
concerned,  it  by  no  means  follows  that  it  can  be  neglected  in  considering  the 
design  and  construction  of  the  furnace  itself. 

The  high  temperature  of  the  air,  when  combined  with  a  high  percentage 
of  humidity,  probably  affects  the  working  of  the  furnaces  very  unfavourably, 
and  it  is  possible  that  not  a  little  of  the  irregularity  in  the  quality  of  the 
product  turned  out  in  the  Indian  glass  works  is  due  to  this  cause.  The  effect  of 
moisture  on  the  working  of  the  blast  furnaces  in  America  is  well  known,  and 
in  certain  parts  of  the  country  the  air  supplied  to  these  furnaces  is  artificially 
dried  with'great  advantage.  No  evidence  regarding  these  conjectures  has  been  ' 
brought  forward  by  Indian  glass  blowers,  and  it  is  only  suggested  that  the 
point  is  worth  investigation.  For  instance,  before  establishing  large  glass 
works  in  the  neighbourhood  of  the  coal  fields  of  Bengal,  where  the  atmosphere 
for  many  months  in  the  year  is  very  humid,  it  would  be  desirable  definitely  to 
ascertain  to  what  extent  the  humidity  of  the  atmosphere  is  likely  to  be  prejudi- 
cial to  the  satisfactory  working  of  the  furnaces. 

9.  One  object  of  this  note  is  to  draw  attention  to  the  absence  of  informa*  liocation. 
tion  which  ought  to  be  available  regarding  the  conditions  under  which  glass  can 

be  made  in  this  country,  and  to  point  out  that  this  unfortunately  has  not  so  far 
been  collected.  Till  the  economics  of  the  industry  have  been  carefully  studied, 
till  all  the  sources  from  which  raw  material  can  be  drawn  have  been  investi- 
gated, and  till  the  effect  of  the  climate  upon  the  working  of  the  glass  furnaces 
is  determined,  it  is  impossible  to  indicate  the  best  location  for  the  glass  indus- 
try. The  question  ought  to  be  studied  in  a  scientific  way,  and  not  left  to  be 
determined  by  the  evolutionary  process  of  the  survival  of  the  fittest. 

The  cry  for  protection,  especially  for  infant  industries,  is  partly  engen- 
dered by  the  haphazard  way  in  which  pioneering  work  has  been  done  in  the 
past.  The  question  of  protection  is  not  now  under  discussion,  but  it  is  relevant 
to  point  out  that  there  is  much  less  necessity  for  it  when  proper  preliminary 
investigations  are  made  previous  to  the  actual  starting  of  work.  There  can 
hardly  be  any  doubt  that  the  very  meagre  results,  which  have  attended  the 
efforts  to  establish  new  industries  in  India,  have  been  due  to  the  lack  of  this 
essential  precaution.  The  glass  industry  is  a  conspicuous  example  of  the 
unscientific,  whilst  the  steel  works  at  Sakchi  are  an  equally  conspicuous 
example  of  the  scientific,  method  of  starting  new  industries.  The  splendid 
financial  results  in  the  latter  case  are  largely  due  to  the  war ;  but  there  is  no 
reasonable  doubt  that,  even  if  there  had  been  no  war,  these  steel  works  would 
'  have  eventually  been  a  very  successful  commercial  undertaking.  At  the  present 
moment,  all  that  can  be  said  with  regard  to  the  location  of  the  glass  industry 
is  that  the  balance  of  advantage  seems  to  lie  in  the  neighbourhood  of  the  coal 
fields  of  Bengal,  and  for  the  two  reasons,  that  fuel  there  is  cheap  and  that  the 
largest  m£|.rket  for  glass  in  India  is  in  cloee  proximity. 
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Markets.  10.  In  normal  times,   the  principal  demand  for  glass  manufactured  in 

India,  was  in  the  form  of  bangles  and  beads ;  but,  since  the  outbreak  of  war, 
glass  for  utilitarian  purposes  forms  a  much  larger  percentage  in  the  imports. 
A  very  considerable  proportion,  probably  half,  of  the  lamp  glass  required  in 
the  country  is  now  manufactured  in  India  by  the  glass  works  which  have  been 
established  in  recent  years.  As  has  been  already  pointed  out,  the  very  great 
rise  in  the  value  of  glass  imports  is  largely  due  to  the  increased  cost  of  the 
glassware,  and  not  to  increased  quantities  imported.  In  the  case  of  "  beads  and 
false  pearls,"  "  bottles  and  phials",  and  ''sheet  and  plate  glass,"  information 
regarding  the  quantities  imported  is  also  available.  These  show  that  in  the 
case  of  "  beads  and  false  pearls  "  prices  have  nearly  doubled ;  that  in  the  case 
of  ■'  bottles  and  phials  "  they  have  increased  over  50  per  cent ;  while  in  the 
case  of  "  sheet  and  plate  glass"  prices  have  more  than  doubled.  Under  what 
may  be  termed  extraordinarily  adverse  conditions  of  price  and  •  supply,  the  de- 
mand for  glass  has  been  fairly  well  maintained,  and  it  may  be  assumed  that 
after  the  war  it  will  largely  increase.  Usually,  no  small  amount  of  glass 
comes  into  the  country  in  the  form  of  bottles,  phials  and  jars  containing  liquors 
and  preserved  provisions  of  various  kinds.  This  unrecorded  import  has  seriously 
decreased,  and  with  it,  therefore,  the  second-hand  supply  of  such  glassware ;  on 
the  other  hand,  this  second-hand  supply  is  in  much  greater  demand  than  was 
formerly  the  case  and  has,  therefore,  been  more  fully  utilised. 
Conclusions.  11.  The  foregoing  preliminary  discussion  of  the  glass  industry  in  India 

has  shown  how  numerous  are  the  factors,  technical  and  economic,  which  re 
qiiire  examination  before  any  hopeful  line  of  advance  can  be  indicated  with 
safety.  Chemical  investigations  into  the  nature  of  the  raw  material,  into  ques- 
tions of  climate,  the  behav'iour  of  furnaces,  and  the  suitability  of  the  various 
refractory  materials  available,  will  have  to  be  conducted  concurrently  with  the 
collection  of  information  regarding  the  availability  of  the  materials,  the  cost 
of  their  transport  as  compared  with  that  of  the  manufactured  article,  the  extent 
of  the  demand  and  the. degree  of  its  concentration  in  different  markets.  It  is 
also  desirable  to  know  how  these  factors  have  affected  the  location  of  glass  works 
in  typical  places  outside  India.  Such  an  enquiry  really  indicates  the  necessity 
of  a  department  which  can  command  and  co-ordinate  the  services  of  the  differ- 
ent technical  experts  required,  and  is  able  to  examine  the  economic  questions 
involved.  The  interdependence  of  all  these  factors  shows  the  hopeless  wasteful- 
ness of  isolated  inquiries  by  individual  experts  in  different  parts  of  India.  On 
the  assumption  that  the  problem  is  approached  with  due  seriousness,  the  pros- 
pects seem  promising.  There  is  no  reason  why  India  should  not  be  made  self- 
supporting  in  the  matter  of  lampware  of  all  kinds,  esyjept  of  the  very  highest 
quality,  why,  under  proper  technical  and  scientific  guidance,  it  should  not  be  able 
to  manufacture  all  the  bottles,  phials,  jars  and  containing  vessels  which 
it  is  likely  to  need.  There  is  a  sufficient  demand  for  sheet  glass  to  justify 
attempts  to  manufacture  it  in  the  country  ;  but  progress  in  this  direction  will 
inevitably  be  slow,  as  the  industry  is  still  one  in  which  machinery  plays  a  very 
small  part  and  the  manipulatioa  requires  great  experience  and  a  high  degree 
of  skill. 
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APPENDIX  P. 


SALTPETRE. 


1.  The  principal  sources  of  saltpetre  in  India  were,  before  the  war,  in  order  The  Indian 
of  importance,  Bihar,  the  United  Provinces  and  the  Punjab.  It  is  prepared,  s^^*P«*'e  t^*^* 
as  will  be  described  in  more  detail  below,  by  solution,  concentration  and 
subsequent  refinement  from  earth  containing  nitrates,  the  produfct  of  bacterial 
action  in  the  soil  in  and  round  villages,  where  a  large  quantity  of  nitrogen 
is  derived  from  the  excreta  of  men  and  animals  and  the  decay  of  vegetable 
matter.  UptolSGOora  little  later,  India  was  almost  the  only  source  of 
saltpetre,  and,  when  the  French  were  deprived  of  the  Indian  supply  during 
the  Napoleonic  wars,  they  found  it  necessary  to  meet  their  war  requirements 
from  artificial  nitre  beds.  Prior  to  the  Indian  supply  becoming  available, 
saltpetre  was  obtained  in  England,  at  any  rate,  by  the  removal  and  treatment 
of  earth  from  the  neighbourhood  and  even  the  interior  of  dwelling  places, 
under  the  authority  of  the  Crown,  a  measure  which  was  often  worked  very 
oppressively. 

The  discovery  of  a  method  of  making  saltpetre  artificially  from  the  nitrate 
deposits  of  South  America  and  the  German  potash  beds  hit  the  Indian  trade  very 
hard,  and  not  the  less  so  that  this  discovery  nearly  synchronised  with  the 
imposition  of  an  export  duty  of  Rs.  2  a  maund  by  the  Government  of  India 
in  1860.  '  Though  the  duty  was  removed  after  a  few  yerfrs,  the  trade  to  England 
and  the  United  States  of  America,  who  were  India's  principal  customers  for 
highly  refined,  or,  as  it  is  called,  low  refraction  saltpetre,  declined  until  after 
the  outbreak  of  war.    This  is  proved  by  the  following  export  statistics  : — 

Annual  average  of  period.  To  U.  K.  -  To  U.  S.  A.  Total  Exports. 

Figures  are  in  cwts. 


Tear  1862-63 
Year  1864-65 
15  years  ending  1905-06  ,, 

5  years  ending  1910-11  .. 

3  years  .ending  1913-14  .. 


96,605 
80,487 
47,696 


103,755 

119,128 

47,623 


105,060 
220,860 
368,461 
360,698 
279,801 


There  is,  however,  a  very  well  maintained  demand  from  China,  mostly  for 
the  manufacture  of  fireworks,  and  from  Ceylon  and  Mauritius  for  manure.  In 
these  cases  the  saltpetre  is  shipped  on  a  high  refraction  basis.  It  is  not  clear  why 
an  impure  variety  of  saltpetre  is  apparently  preferred  for  manurial  purposes. 
Nothing  is  gained  in  the  price  paid  for  the  actual  saltpetre,  while  freight  is 
heavier,  and  the  impurities  appear  to  possess  no  direct  manurial  value.  The 
figures  given  above  do  not  differentiate  the  classes  of  saltpetre  shipped. 

Pigures  for  prices  are  shown  in  the  statement  below. 

Prices  at  Calcutta  per  factory  maund  oj  74:67  lbs.  of  saltpetre  (5  per  cent  crude)  during  January 

and  July  of  each  year  1897  to  1916. 


Year. 

January. 

July. 

Year. 

January. 

•July. 

Ks.     A.     p. 

Rs.  A.   p. 

Rs.     A.    p. 

Rs.  A.    P. 

1897     . 

6       1     0 

6     4     0 

1907      . 

8       4     0 

9     8     0 

1898     . 

5     15     0 

5  la     3 

1908     . 

8     10     0 

8     8     0 

1899     . 

6       5     0 

6     7     0 

1909     . 

8       2     0 

8     6     0 

1900     . 

6     12     0 

6     8     0 

1910     . 

8       8     0 

9     0     0 

1901     . 

6       5     0 

6  ]2     0 

1911     . 

10       8     0 

11     8     0 

1902     . 

6     11     0 

7     0     0 

1913     . 

11       4     0 

11     8     0 

1903     . 

6       9     0 

6  14     0 

1913     . 

11     12     0 

11     8     0 

1904     . 

7       0     0 

7     4     0 

1914     . 

12       3     0 

11     4     0 

1905     . 

8       8     0 

9     0     0 

5^0915      .         . 
^11916     , 

11    n    0 

11     4     0 

1906     . 

8       6     0 

8     8     0 

13      4    0 

15     8     0 
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Effects  of  the 
irar  on  the 
industiy. 


Government 
contiol  of 
saltpetre 
manufacture. 


2.  Shortly  after  the  outbreak  of  war,  steps  were  taken  to  increase  the 
output  of  saltpetre,  which  had  already  been  stimulated  by  the  rise  in  price. 
Nunias'  license  fees  in  the  United  Provinces  were  reduced  from  E,s.  2  to  Ke.  1, 
the  Bihar  license  fee  already  being  only  4  annas  ;  some  of  the  areas  hitherto 
closed  to  saltpeti'e  extraction  on  account  of  the  relatively  high  proportion  of 
salt  contained  in  the  earth  were  thrown  open,  licenses  were  issued  through 
the  agency  of  the  Post  Office,  and  refiners  were  allowed  to  compound  for 
the  common  salt  that  they  were  likely  to  manufacture.  The  effect  of  these 
measures  and  of  the  rise  in  pi-ice  is  shown  in  the  increased  export  during  the 
next  two  years : — 

Years.  Quantity  in  000  cwts. 

34  years  ending  1913-14  (average)    ....     280 

1916-17 525 

1917-18 456 

In  order  to  secure  the  maximum  supply  for  munitions,  the  export  of  high 
refraction  saltpetre  to  the  Colonies  and  China,  which  had  risen  in  price  in 
greater  proportion  than  the  low  refraction  quality,  was  stopped  for  some  time. 
Subsequently,  owing  largely  to  market  manipulation  rather  than  to  any 
increased  price  obtained  by  ihenunias,  selling  rates  rose  so  high  that  they  had  to 
be  artificially  restricted,  and  the  export  of  saltpetre  was  prohibited  if  shipped 
at  any  higher  prices  than  £28-10  per  ton  for  95  percent,  and  £25-15  for 
90  per  cent,  purity.     These  rates  were  subsequently  increased  and  readjusted. 

Tlie  following  extract  from  a  note  by  the  Commissioner  of  Salt  Revenue  in 
Northern  India,  illustrates  the  recent  development  of  the  industry  under  war 
conditions.  i 

"  With  the  increased  demand  for  saltpetre  that  arose  with  the  war  and 
the  good  prices  that  have  been  obtainable  the  industry  has  been  resuscitated  and, 
but  f.or  the  extraordinary  rains,  exports  in  1917  in  all  probability  would  have 
reached  40,000  tons,  and,  as  nothing  but  low  refraction  saltpetre  can  be 
exported,  this  is  really  the  equivalent  of  at  least  50,000  tons  in  normal  times. 
The  following  figures  are  of  interest : — 


Number  of  licenses  issued  for  production 
of  crude  saltpetre. 

Number  of  refineries 

Production  of  refined  saltpetre 
in  maunds. 

Bihar.        United      Punjab. 
Provinces. 

Bihar.     United 
Provinces, 

Punjab.       Bihar.          United         Punjab. 
Provinces. 

1913-14 

.  24,545       5,275    1,871 

213     _  82 

32 

'  1,85,378  1,69,756     87,010 

1914-15 

.  29,970      6,270    1,648 

205         83 

33 

2,22,123  1,88,386  1,06,176 

1915-16 

.  30,501      8,495    2,291 

213        95 

37 

2,19,565  2,36,658  1,52,301 

1916-17 

.  30>51    11,169    3,467 

227       128 

48 

2,41,038  3,00,566  2,45,976 

Licenses  were  applied  for 

in  the  case 

of 

only  400  formerly  proscribed 

villages,  but  1,500  other  villages  wei?e  worked  for  the  first  time.  The  develop- 
ment of  production  in  the  Punjab  has  been  remarkable  and  has  not  yet  reached 
its  maximum."  ' 

3.  Before  dealing  with  the  methods  pursued  for  the  extraction  of 
saltpetre  from  the  soil  and  its  subsequent  refinement,  it  may  be  of  interest 
to  discuss  in  more  detail  the  gradual  increase  in  the  restrictions  imposed  on 
the  industry  in  Bihar  and  the  present  position  of  the  preventive  organisation 
in  Northern  India. 

Prior  to  the  year  1869,  the  control  of  saltpetre  prpduction,  which  was 
maintained  in  the  United  Provinces  by  the  Inland  Customs  Department, 
did  not  -extend  to  Bengal.  But  the  results  of  an  enquiry  proved  that,  in 
addition  to  the  830,000  maunds  of  saltpetre  manufactured  in  the  latter 
province,  300,000  maunds  of  salt  of  a  quality  suitable  for  human  consumption 
were  also  made  at  a  loss  to  the  salt  revenue  estimated  at  10  lakhs  of  rupees. 
Tlie  conl^rol  wh^ch  was  at  fiyst  introduced  4^*^  ^^^'  extend  to  the  nupias^  whq 


produce  the  crude  saltpetre  from  the  village  earth,  but  was  applied  only 
to  the  refiners.  In  1880  the  Gorernment  of  India  placed  the  control  of 
saltpetre  manufacture  in  the  Patna  Division  under  the  Commissioner  of  Inland 
Customs,  and  in  1889  the  jurisdiction  of  the  Commissioner  of  Northern  India 
Salt  Kevenue,  as  this  officer  had  by  that  time  become,  was  extended  to  the 
Bhagalpur  Division.  In  the  course  of  the  en q\;iries  which  led  to  these  steps 
being  taken,  a  good  deal  of  information  was  elicited  regarding  the  necessity 
of  supervising  the  operations  of  the  nunia  and  refi.ner.  The  system  of  control 
which  was  then  created  has  been  maintained  on  much  the  same  lines  ever  since, 
and  now  extends  to  the  Punjab,  United  Provinces  and  Bihar.  But  in  1877  the 
opinion  of  the  Bengal  Government  was  that  the  import  of  duty-paid  salt  into 
a  district  was  low,  when  the  production  of  saltpetre  and,  therefore,  the  eduction 
of  salt  was  considerable,  and  viee  versa.  At  the  same  time,  it  was  stated  that 
the  production  of  this  class  of  salt  was  likely  to  decrease  with  a  rise  in  the 
standard  of  condfort  of  the  people,  the  pahwa  salt,  as  it  was  called,  being  very 
inferior,  and  only  being  eaten  by  "  the  poorest  and  most  miserable  of  the 
population."  The  reason,  it  was  alleged  by  the  Bengal  Government,  why 
their  system  left  the  operations  of  the  nunia  uncontrolled  was  that,  unless  he 
was  allowed  to  make  what  he  could  out  of  the  salt,  he  was  unable  to  earn 
a  living.  No  information  can  be  obtained  as  to  the  effect  of  the  restrictions 
.  iihposed  on  these  two  occasions  on  the  Patna  and  Bhagalpur  Divisions ; 
Mr.  Ashton,  who  enquired  into  the  matter  on  behalf  of  the  Salt  Department  in 
1888,  reported  that  the  conditions  of  the  industry  in  the  Bhagalpur  Division 
were  no  better  than  in  the  Patna  Division,  where  the  industry  was  under 
close  control.  The  preventive  staff  now  employed  is  quite  insufficient  to  stop 
any  deliberate  attempt  at  the  production  of  illicit  salt.  In  the  Saran  circle  of 
Bihar,  one  circle  officer  and  fi.ve  inspectors  attempt  to  supervise  18,000  workers 
scattered  over  an  area  of  6,000  square  miles.  There  is  no  circle  officer  and  only 
one  inspector  in  the  whole  of  the  Punjab  ;  and  it  is  certainly  time  to 
consider  whether  this  inadequate  control  should  not  be  terminated  or  put  on 
a  fresh  basis.  ^ 

The  degree  to  which  the  restrictions  on  the  manufacture  of  saltpetre, 
imposed  in  the  interest  of  the  salt  revenue,  might  justifiably  be  relaxed,  depends 
on  the  demand  for  saltpetre — whether  as  a  source  of  explosives  or  other  manu- 
factures, or  for  its  manurial  value  in  India  and  countries  comparatively  near 
India — a  factor  which  is  likely  to  be  affected  by  the  degree  of  importance 
which  may  be  attached  to  the  maintenance  of  a  British  Empire  source  of 
supply.  It  is  likely  that  the  demand  for  these  purposes  will  assume  consider- 
able importance.  Gunpowder  will  always  be  wanted  in  large  quantities, 
while  the  preservation  of  foods  and  the  manufacture  of  glass  also  require 
saltpetre.  The  lines  of  action  that  should  be  pursued  should  be,  in  the  first 
place,  to  systematise,^  improve  and  cheapen  the  processes  of  manufacture.  This 
will  give  a  suitable  basis  for  the  next  step,  the  increase  of  the  sources  of  produc- 
tion by  means  that  will  be  described  below. 

4.  The  «M»«rts  manufacture   crude   saltpetre  as  follows.     During  the  dry  Descriptioii  ol 
season  they  scrape  the  earth  from  village  roads,   mud  walls,  etc.    Eor  this  ^^  mania's 
privilege  they  pay  rents  to  the  zamindars  and  tenants,  which  have,  since  the  P^oces^^^  o* 
rise  in  prices  occasioned  by  the  war,  become  very  heavy.     The  earth  so  collected, 
mixed  with  an   equal  weight  of  residual  earth  from   the  previous  season's 
working  (bhinjua),  is  placed  in  a  filter  consisting  of  a  low  wall  of  clay  with 
an  orifice  at  the  bottom  ;  the  wall  surrounds  a  smooth  surface  of  clay,   sloped 
towards  the  orifice.    Above  tMs  surface  is  placed  a  false  bottom   of  bamboo 
and  straw  or  matting,  and  the  earth  to  be  dealt  with  is  very  carefully  heaped  on 
it.    Water  is  poured  over  the  earth,  and  the  liquor  that  runs  through,  which 
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Contains  salt  and  other  substances  as  well  as  saltpetre,  is  allowed  to  settle  -and 
is  then  boiled  in  iron  pans  or  evaporated  by  the  heat  of-  the  sun  ;  when  this 
process  has  sufficiently  concentrated  the  liquor,  it  is  then  left  to  cool,  and 
•  the  crude  saltpetre,  still  containing  a  good  deal  of  salt,  crystallises  out,-  and 
is  scraped  ofE  and  sold  to"  the  refiners.  Under  the  terms  of  his  license,  the 
nunia  is  not  allowed  to  ca^y  the  process  further  and  extract  salt. 

5.  The  Imperial  Agricultural  Bacteriologist,  who  has  prepared  a  bulletin 
on  the  subject  of  the  nunia' s  operations,  describes  the  way  in  which  th6  nunia 
makes  use  of  the  nitrates  left  over  by  his  process.  He  collects  (1)  the  final 
fraction  of  the  liquor,  too  weak  to  concentrate  by  itself,  that  comes  out  of 
his  earthen  filter,  and  mixes  it  (2)  with  the  residual  earth  from  the  filter, 
from  which  most  of  the  saltpetre  has  been  dissolved  out,  (3)  with  the  mother 
liquor  in  his  pot,  remaining  after  the  separation  of  the  first  lot  of  saltpetre  by 
crystallisation,  and  (4)  with  some  ashes  from  his  furnance.  Some  of  this 
mixture  {bhinjua)  is  stored  till  the  following  season  ;  this  is  only  the  case  with 
what  is  left  over  unused ;  most  of  the  bhinjua  is  used  as  soon  as  it  is  prepared  ; 
but  the  residual  earth  (sitta)  from  the  filter  is  kept  for  a  year  before  being  made 
into  bhinjua.  By  these  and  other  means,  the  nunia  saves  a  great  deal  of  the 
saltpetre  that  remains  over  from  his  original  process.  .Were  he  allowed  to  carry 
concentration  by  boiliug  further  in  that  process,  he  would  recover  at  once^ 
larger  quantity  of  saltpetre,  but  would  alsp-destroy  a  proportion  of  the  remaining 
nitrates  in  doing  so.  The  Imperial  Agricultural  Bacteriologist  thinks  that  more 
investigation  is  needed  to  discover  whether,  supposing  the  nunia  Avere  allowed 
to  continue  with  his  concentration  process  to  a  further  stage,  any  considerable 
proportion  of  the  nitrates  at  present  wasted  by  the  combined  process  described 
above  could  be  recovered.  He  has  found  that  something  like  25  per  cent, 
of  the  total  nitrate  passing  through  the  nunia's  factory  must  be  lost,  unless  the 
nunia  proceeds  further  and  recovers  it  by  what  is  at  present  an  illicit  process  ; 
while  that  process  is  itself  so  inefficient  that,  even  if  the  nunia  were  allowed 
to  pursue  it  unmolested,  it  would  probably  result  -in  the  loss  of  at  least  40  per 
cent,  of  the  25  per  cent,  at  present  wasted. 

Returning  to  the  description  of  the  nunia's  ordinary  process,  it  must  be 
also  noted  that  he  takes  the  organic  and  earthy  impurities  thrown  down  in  his 
concentration  process  and  adds  them  to  the  crude  saltpetre  which  he  sells  to 
the  refiner.  This  is  partly  to  impress  the  salt  subordinates  with  an  idea  of 
his  bond  fides  from  the  dirty  appearance  thereby  given  to  the  saltpetre,  proving 
that  the  nunia  has  not  proceeded  beyond  the  legitimate  stage,  and  partly 
because  this  substance  contains  some  organic  nitrogen,  as  well  as  saltpetre 
residue,  which  the  refiner  uses  in  a  way  which  will  be  described  later.  The 
process,  therefore,  is  not  so  entirely  wasteful  and  illogical  as  supposed  by  the 
present  Director  of  Agriculture  in  the  United  Provinces,  who  has  also  discussed 
the  subject,  as  the  refiner  is  able  to  save  what  might',  otherwise  be  wasted 
by  the  nunia  under  existing  conditions,  though  the  nunia  could  no  doubt 
make  better  use  of  this  refuse  by  adding  it  to  the  mixture  which  he  makes 
already  for  use  in  the  following  season. 

ATannfacture  in  6-  I^  ^^^  refineries,  which  are  rather  more  systematised  than  the  nunia's 

the  refinsries.  humble  outfit,  saltpetre  is  produced  in  two  wayS.  The  nunia  brings  the  crude 
saltpetre  to  the  factory,  and  this  is  dissolved  in  the  mother  liquor  from  the 
crystallising  vats,  which  is  already  saturated  with  sodium  chlqride.  By 
heating  to  the  boiling  point,  the  potassium  nitrate  is  dissolved,  and  during 
subsequent  concentration  the  sodium  chloride  is  deposited  as  crystals  and 
fished  out.  There  then  remains  a  saturated  solution  of  both  potassium  nitrate 
and  sodium  chloride  which,  on  cooling  v6ry  slowly  in  a  separate  vat,  yields  large 
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crystals  of  nearly  pure  potassium  nitrate.  This  is  due  to  the  less  solubility  of 
this  salt  in  cold  than  in  hot  water,  while  the  solubility  of  sodium  chloride 
is  almost  unaffected  by  change  of  temperature.  It  is  necessary  that  the 
cooling  should  take  place  extremely  slowly  to  allow  of  the  growth  of  the 
crystals  to  a  large  size.  Eapid  cooling  would  lead  to  the  deposit  of  small 
crystals  from  which  it  would  be  difficult  to  drain  away  the  mother  liquor. 
In  the  improved  process  devised  by  Dr.  Leather,  formerly  Imperial  Agricul- 
tural Ghemist,  this  difl&culty  is  eliminated  by  the  use  of  centrifugals  for 
drying  the  saltpetre  crystals.  The  other  refinery  process  consists  of  the 
treatment  of  the  earth  round  the  refinery,  which  is  saturated  with  the  waste 
saltpetre*resulting  from  the  working  of  the  factory  an^  has  had  ^dded  to  it 
the  impurities  from  the  crude  saltpetre,  which  partly  consist  of  the  refuse 
of  the  numa*s  boiling  pans.  The  saltpetre  is  recovered,  much  on  the  same 
principles  as  those  adopted  by  the  nunia,  but  with  rather  better  plant  and 
greater  care.  The  Imperial  Agricultural  Bacteriologist  gives  good  reason  to 
believe  that,  both  in  this  case  and  in  that  of  the  earth  taken  by  the  nunias 
from  village  sites,  the  saltpetre  content  increases,  if  the  earth  is  stored  under 
proper  conditions'  for  a  period.  Salt  is  educible  by  the  above  process  Just  as 
in  th^  case  of  the  nunia  s  working.  The  refiner  has  the  option  under  his 
license  of  paying  duty  on  his  salt,  and  passing  it  into  consumption,  or 
of  having  it  destroyed.  The  proportion  of  salt  produced  from  crude  saltpetre 
depends  on  the  composition  of  the  nitrous  earths.  In  the  United  Provinces 
these  generally  contain  a  great  deal  more  salt  than  in  Bihar,  Estimates  for 
the  latter  province  made  some  years  ago  allow  for  anything  between  10  and 
20  per  cent,  of  salt  being  educed  from  the  total  of  the  crude  saltpetre  taken 
into  refineries  and  of  the  nitrous  earth  dealt  with  by  them  under  the  second 
process  described  above. 

The  Imperial  Agricultural  Bacteriologist  explains  that  the  reason  why  this 
double  process  is  followed  is  partly  owing  to  the  fact  that  the  refiner  can  store 
his  refuse  earth,  and  can  start  work  on  it  immediately  after  the  rains  and 
before  the  crude  saltpetre  produced  by  the  nunias  has  begun  to  come  forward.* 

Under  the  terms  of  his  license,  for  which  a  sum  of  Es.  50  is  charged,  the 
refiner  must  not  change  the  number  of  his  pans  and  boilers  without  sanction, 
must  maintain  a  register  showing  his  purchases  and  production,  and  must  not 
remove  any  saline  substance  other  than  saltpetre  without  sanction  ^;  andj  if 
such  substance  be  salt,  without  payment  of  duty  thereouj  unless  he  elects  to 
destroy  it. 

The  position  in  the  Punjab  and  in  the  Muttra  district  of  the  Unifed 
Provinces  is  different;  The  refiner  is,  as  a  rule,  a  man  of  capital,  who  takes  out 
licenses  for  the  manufacture  of  crude  saltpetre  in  his  own  name,  employs  his 
oWn  servants  in  the  manufacture  and  is  responsible  for  all  contingent  expendi- 
ture. Moreover,  owing  to  the  greater  cost  of  fuel,  the  process  adopted  is  usually 
that  of  evaporation  by  solar  heat,  and  this  is  not  possible  till  later  in  the  season 
than  when  evaporation  is  effected  by  artificial  heat. 

7.  The  Imperial  Agricultural  Bacteriologist  forms  no  definite  conclusion  How  far  the 
regarding  the  practicability  of  any  relaxation  of  excise  precautions.     He  states, system  of 
however,  that  the  resulting  salt  is  so  inferior,  on  account  of  the  admixture  of  ''*>°*'^0l  is 
chlorides  and  sulphates  of  potassium,  magnesium  and  calcium,  that  it  is  prac- 
tically unmarketable  for  human  food ;  and  that  the  same  is,   in  fact,   the  case 
with  the  refiner's  salt,  who  usually  destroys  it,   rather  than  accept  the  small 
margin,  some  four  annas  per  maund,  between  its  sale  price  and  the  duty  he  has  to 
pay.     This  statement  is  quite  at  variance  with  Mr.  Ashton's  statement  that  the 
salt  produced  by  the  Calcutta  refineries  is  practically  unidentifiable  from  Liverpool 
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salt  with,  whicli  it  was  sometimes  mixed,  except  by  the  presence  in  the  former 
of  a  trace,  at  least,  of  saltpetre.  The  percentage  of  sodium  chloride  in  this 
so-called  pahoa  salt  was  between  80  and  9-1,  after  refinement.  It  was  produced 
by  no  better  processes  than  are  available  to  the  refiner  in  Bihar ;  and  it  is 
the  opinion  of  the  present  Northern  India^alt  Eevenue  Commissioner,  based  on 
the.  results  of  numerous  seizures  of  illicit  salt,  that  even  the  nunia  can 
undoubtedly,  if  left  to  himself,  produce  a  thoroughly  marketable  article. 

So  far  as  the  disposal  of  the  salt  produced  by  the  refiner  throws  an^  light 
on  the  use  and  nature  of  the  palcwa  salt,  the  only  figures  available  seem  to  be 
the  following.  In  1881,  paJctoa  salt  was  sold  by  the  refiners  at  rates  which 
were  usually 'bet  ween  Rs.  3  and  Es.  3-8.  The  dutjr  at  the  time  was  Es.  2-8. 
Apparently  the  above  sale  prices  included  the  duty.  In  1883-84,  the  salt 
educed  was  38,550  maunds,  of  which  27,547  maunds  were  excised.  In  1905-06, 
19,718  maunds  \yere  educed,  of  which  16,262  maunds  were  excised.  The 
consumption  of  duty-paid  salt  per  head  in  Bihar  was  9  89  lbs.  in  the  three 
years  1881  to  1884 ;  in  the  three  years  1903  to  1906  it  was  9'82  lbs.  The  Salt 
Commissioner  doubts  the  correctness  of  the  previous  figure.  A  better  selection 
of  periods  would  have  shown  how  far  the  iipproved  control  increased  the 
consumption  of  duty-paid  salt,  but  figures  are  unfortunately  not  forthcomiag. 

In  1868  the  price  of  salt  was  Es.  6-7-10  per  maund.  The  price  of  salt  less' 
duty  immediately  before  the  war  was  much  lower  than  the  price  of  salt  during 
the  period  when  excise  precautions  were  being  increased,  less  the  higher  duty 
then  prevailing.  The  margin  of  profit  to  the  seller  of  illicit  salt  for  local 
consumption  would  thus  now  be  less,  not  only  by  the  reduction  in  the  duty,  but 
by  the  drop  in  the  cost  and  profit  apart  from  that  duty.  Thus  in  1914  salt 
was  reported  by  the  Commissioner,  Northern  India  Salt  Eevenue,  to  be  selling 
at  Es.  2-2-4  per  maund  at  Allahabad,  inclusive  of  Ee,  1  duty.  The  duty  has 
since  been  raised  to  Ee.  1-4-0,  but  the  danger  of  illicit  sale  will  be  much  less 
now  than  in  the  days  when  it  was  found  necessary  to  impose  restrictions,  .at 
any  rate  when  normal  supplies  are  again  available.  The  actual  amount  of  salt 
likely  to  be  produced  is  not  considerable.  In  1907  it  was  calculated  t|iat  the 
nunias  of  Bihar  and  the  United  Provinces,  if  left  to  themselves,  could  produce 
about  two  lakhs  of  maunds  of  edible  salt.  It  was  officially  reported  from  the 
United  Provinces  in  1914  that  the  salt  from  refineries  was  worth  only  4  annas 
a  maund  over  and  above  the  duty  of  Ee.  1.  It  must  be  remembered  that 
the  salt  educed  is,  though  edible,  below  standard  quality.  The  illicit  trade 
might  bring  some  profit  to  the  nunia,  but  whether  it  would  result  in  any 
decrease  in  the  consumption  of  licit  salt  seems  very  doubtful. 

In  addition,  however,  to  the  areas  which  are  regularly  worked  for  saltpetre, 
there  are  others  of  considerable  importance  which  produce  so  large  a  proportion 
of  salt  that  they  would  not  yield  enough  saltpetre  ta  pay  expenses,  and  the 
output  of  salt  would  be  a  serious  item.  The  entire  withdrawal  of  the  preventive 
stafE  would  lead  to  these  areas  being  worked  freely,  without  any  appreciable 
,  increase  in  the  outturn  of  saltpetre.  We  have  also  seen  that,  in  spite  of  asser* 
tions  to  the  contrary,  the  nunia  and  the  refiner  are  both  able  to  produce 
edible  salt  in  quite  appreciable  quantities.  It  seems,  therefore,  inadvisable  to 
release  the  manufacture  of  saltpetre  entirely  from  excise  precautions ;  but  there 
is  a  strong  case  for  changing  the  existing  arrangements  in  directions  which 
will  encourage  the  output  of  saltpetre,  while  not  adding  seriousljL  to  that  of 
illicit  salt.     The  method  in  which  this  may  be  done  will  be  indicated  below. 

The  Imperial  Agricultural  Bacteriologist  makes  a  suggestion  that,  if  it  is 
not  considered  practicable  to  abolish  excise  precautions,  the  saltpetre  pay  a 
duty  of  four  annas  a  maund  and  that  the  salt  be  allowed  to  go  free.    If  the  duty 
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took  the  form  of  an  excise,  the  nunia  and  refiner  would  be  allowed  to  carry 
their  processes  to  the  utmost  extent  that  was  profitable,  but  supervision  wouH 
have  to  be  exercised  over  both  of  them,  to  see  that  they  did  not  escape  duty. 
The  result  of  this  control  would  >ot  be  perhaps  less  irksome  and  deterrent 
than  the  present  system,  though  of  course  there  would  not  be  the  same  direct 
incitement  to  waste.  As  a  practical  proposition,  however,  it  does  not  appear 
that  the  saving  of  the  waste  would  help  the  industry  nearly  as  much  as  the 
saving  of  the  worry  inflicted  on  the  nunias.  In  any  case,  some  watch  would 
have  to  be  kept  to  see  that  nunias  did  not  work  in  areas  that  contained  a 
tninimum  of  saltpetre  and  a  maximum  of  salt.  It  is  believed  that  there  are 
fairly  numerous  areas  that  would  have  to  be  entirely  prohibited  for  this  reason, 

8.  The  Imperial  Agricultural   Bacteriologist's  general    conclusions    are  Suggestions  for 
summed  up  as  follows.     The  existing  sources  of  saltpetre  are  not  fully   utilised  increasing  the 
owing  to  certain  drawbacks,  which  include  the  control  of  the  Salt  Department  gaUnelre* 
and  the  low  price  of  crude  saltpetre.  •  This  latter  feature  is  due  to  the   inability 

of  the  nunias  to  combine  and  to  the  mastery  of  the  situation  thereby  possessed 
by  the  refiner,  who  pays  Rs.  5  for  crude  saltpetre  containing  about  50  lbs.  of  the 
pure  article,  and  sells  refined  saltpetre,  containing  about  72  lbs.  of  the  pure 
article  for  Rs.  12.  The  question  of  introducing  co-operation  among  nunias  is 
worthy  of  consideration,  but  the  most  probable  solution  of  the  difficulty 
appears  to  be  the  establishment  of  model  factories  under  Government  control, 
or  belonging  to  a  more  reliable  class  of  private  owners. 

Artificial  nitre  beds,  in  which  nitrates  are  produced  in  the  soil  by  the 
decomposition  of  sann  hemp  (Orotalaria  juucea)  or  other  easily  obtainable  organic 
matter  might  be  a  useful  additional  source  of  supply,  especially  if  concentrated 
round  a  central  factory  for  economy  of  manufacture  and,  if  necessary,  of 
control.  They  have  a  special  advantage  in  the  practical  absence  of  salt  from  the 
saltpetre  so  obtained.  A  few  experiments  in  this  direction  have  been  already 
made  at^Pusa,  with  promising  results. 

9.  The  ?zMma's  present^  methods  result  in  the  waste  of  some  25   per  cent.  Improvement  o£ 
of  the  available  nitrates.     It  is  necessary  to  ascei;|;ain   whether  more  efficient  methods  o£ 
methods  can  be  devised,   and,   if  so,  whether  these  would  assist  in  the  with-  ^™  ^^  *°"'  ' 
drawal    of  the  present  system  of  control.     It  has  already  been  stated  that 

Dr.  Leather  devised  a  process  which  is  a  considerable  improvement  on  that  at 
present  adopted  by  the  refiner.  This  process  was  shown  in  the  Allahabad 
exhibition,  and  the  plant  is  still  lying  at  Pusa.  It  does  not  seem,  however,  that 
any  steps,  at  any  rate  effectual  steps,  have  been  taken  to  demonstrate  it.  The 
method  may  be  looked  at,  however,  merely  as  an  initial  attempt  to  improve  the 
industry  and  as  a  sample  of  what  may  be  expected  from  methodical  work  on  a 
commercial  scale.  The  results  of  the  Imperial  Agricultural  Bacteriologist's 
investigations  also  give  ground  for  hope  that  the  saltpetre  contents  of  the 
earth  can  be  improved,  and  that  saltpetre  may  be  generated  artificially  in  con- 
siderable quantities.  The  position  justifies  experirn^ntal  working  on  a  large 
scale  with  expert ,  assistance  and  control.  There  is  sufficient  work  for  a 
bacteriologist,  a  chemist,  and  a  chemical  engineer  in  the  initial  stages ;  and  the 
result  may  very  likely  be  a  great  increase  in  the  output  of  saltpetre,  with 
a  saving  of  waste  and  a  cheapening  of  production.  The  work  should  at  first  be 
taken  up  by  the  Imperial  Department  of  Industries,  or  by  a  single  Xiocal 
Government,  and  the  results  so  obtained  should  be  demonstrated  by  the' 
provincial  Departments  of  Industries. 

10.  Whatever  may  be  the  risks  of  illicit  salt  production  in  saltpetre  Transference 
manufacture,  it  is  clear  that  the  present  system,  with  a  mi«roscopic  preventive  o*  control 
sfaff  working  over  enormous  areas  whi^h  contain  thousands  of  nunias,    is  goy^nigntg 
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mefEectire.    A  better  course  would  be  to  hand  over  to  the  Local  Governments 
of  the  Punjab,  the  United  Provinces,  and  Bihar  and  Orissa  the .  control  of  salt 
excise,  and  therefore  of  saltpetre  production,  whether  by  nunias  or  refiners, 
making  any  financial  adjustment  that  may  be  necessitated  by  the  cost  involved 
on  provincial  revenues  and  the  receipts  obtained  from  what  has  hittierto  been 
an  imperial  source,  of  revenue.    The  local  Excise  Departments  might,  as  in 
Bombay  and  Madras,  be  the  agency  for  the  control  of  salt  production,  and  their 
larger  staff  and  better  local  organisation  would,  in  point  of  efl&ciency  at  any  rate, 
make  them  a  preferable  instrument  to  the  Northern  India  Salt  Department. 
The  encouragement  of  the  industry  on  the  lines  suggested  above  would  be  the 
concern  of  the  local  Departments  of  Industries,  and  co-operation  between  these 
andtbe  Excise  Departments  would,  no  doubt,  result  in  the  control  being  reduced 
to  a  minimum  and  exercised  in  the  least  vexatious  way.     The  Department  Of 
Northern  India  Salt  Revenue  could  then  devote  its  energies  to  the  production  of 
salt,  and  arrange  for  the  fuller  and  more  efficient  exploitation  of  the  vast  sources 
of  salt  iinder  its  control. 
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APPENDIX  G. 

SERICULTURE  AND  THE  SILK  INDUSTRY. 

1.  The  silk  industry  in  India  has  recently  been   the  subject  of  detailed  ^^^^  °^  "o*®* 
enquiry  by  Mr.  H.  Maxwell  Lefroy,  assisted  by  Mr.  E.  C.  Ansorge,   I.C.S.,   and 

their  report  to  the  Government  of  India  has  been  communicated  to  us.  Both 
gentlemen  appeared  before  us  as  witnesses,  and  to  a  large  extent  the  following 
notes  on  the  positidn  of  the  silk  industry  in  India  are  based  upon  information 
collected  by  them. 

2.  The  subject  is  one  of  great  complexity,  requiring  considerable  technical  ^^tent  oisericul- 
knowledge  for  its  elucidation,  and  it  can  only  be  dealt  with  here  from  a  general  g^igting  position 
administrative  point  of  view.     At  the  present  time,    there  are  three  tracts  in  of  the  industry, 
which  sericulture  is   an  industry   of  some  importance ; — (1)  In  the  south   of 

India,  the  southern  half  of  the  Mysore  plateau,  with  the  adjoining  taluk  of 
Kollegal  in  the  Madras  Presidency  ;  (2)  Bengal,  chiefly  in  the  districts  of 
Malda,  MurshidUbad,  Eajshahi,  and  Birbhum  ;  (3)  Kashmir  and  Jammu,  with 
the  neighbouring  sub-montane  districts  of  the  Punjab.  There  is  also  a  consider- 
able industry  in  Chota  Nagpur,  Orissa,  and  part  of  the  Central  Provinces, 
dependent  on  the  fasm'  silkworm,  and  in  Assam,  on  the  muga  and  eri  silkworms. 
The  tasar  is  stated  by  Mr.  Lefroy  to  be  a  wild  silkworm,  never  successfully 
domesticated,  which  lives  in  forest  areas  chiefly,  and  which  feeds  on  a  variety 
of  trees.  The  muga  is  a  semi- domesticated  worm  reared  entirely  in  the^  open 
on  trees,  chiefly  soom  (Machilus  bombycina)  and  Jmalu  (Litsaea  polyantha). 
The  eri  is  a  domesticated  worm  yielding  a  silk  which  cS-nnot  be  reeled  but  has 
to  be  spun,  its  principal  food  plant  being  the  castor  plant. 

There  is  no  very  accurate  statistical  information   regarding   sericulture   in 
India,  except  that  deducible  from  the"  sea-borne  trade  returns,  and  this  must  be 
treated  with  caution,  as  it  is  not  always  certain  what  the  classifications  adopted 
actually  cover.     From  the  early  days  of  the  East   India '  Company  in  Bengal 
silk  was  an   important  article   of  trade.     Erorn  1776   to^  1786  the  export  of 
Bengal  silk  to  England  averaged  560,285  lbs.,  aj^  it  is  probable  that  this  figure 
only  covers  reeled  silk.     Whether  the  industry  made  any  great  progress  in   the 
19tli  century  or  not,  depends   upon  this    point,   as   the  total  figures  usually 
quoted  from  the  sea-borne  trade   returns  for  the   exports  of   Indian  raw  silk 
include  not  only  reeled  silk,  but  chassam,  or  silk  waste,  and  silk   cocoons.     The 
exports  reached  their  highest  level  in  tlie  years  1866  to  1874,  when  the  average 
annual  exports  were  2,203,000  lbs.,  of  which  not  more  than  600,000  lbs.   were 
reeled  silk.     The  development  of  exports  during  that  period  is  due  to  the  work 
of  Mr.  Lister,  afterwards  Lord  Masham,  who  introduced  methods  and  machin- 
ery   for  spinning  silk  waste  and  created  a  demand  for  this  material.     In  the 
production  of  one  pound  of  silk    there  results  from  two-thirds  to  one  pound 
of  chassam,  and  the  exports  of  this  material  are  probably  the   best  guide  as  to 
the  total  quantity  of  silk  produced  in  India,  though  they  do  not  include   the 
quantity  used  in  the  two  silk-spinning  mills  in  Bombay,  and  do  not  make  any 
allowance  for  the  imperfect  collection  of  chassam,  which  is  a  by-product  of 
comparatively  small  value  in  silk  reeling.     To  estimate,   then,  the  Indian 
prodiaction  of  silk,  we  shall  be  fairly  safe  in  calculating  that  it  is  at  least  equal 
to    twice  the  export  of  chassam.     On  this  assumption,  the  sea-borne  trade 
statistics  yiqld  no  evidence  of  any  serious  decline  in  the  silk  industry,   the 
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falling-ofE  in  the  production  of  Bengal  being  fully  compensated  for  by  the 
■expansion  in  Kashmir  and  the  south  of  India.  Taking  the  export  figures  for 
chassam  as  a  guide,  the  Indian  production  of  silk  during  the  last  30  years  has 
ranged  between  two  million  and  two  and  a  half  million  lbs.  The  exports 
of  raw  silk  reached  their  maximum  in  the  years  1906-07)  when  they 
averaged  over  750,000  lbs.,  and  they  have  fallen  since  to  82,700  lbs.  in  1914- 
15,  recovering  in  1916-17  to  218,000  lbs.  In  the  same  year  the  exports  of 
chassam  and  cocoons  amounted  to  1,325,467  lbs. 

The  South  Indian  silk  industry  is  of  comparatively  modern  origin ;  it 
is  supposed  to  have  been  started  by  Tippti  Sultan  with  seed  received  from 
China,  and  it  is  now  responsible  for  two-thirds  of  the  total  output  of  silk  in 
India.  Both  in  Bengal  and  the  south  of  India  silk  production  is  by  multi- 
voltine  worms  fed  on  the  leaves  of  the  shrub  mulberry.  In  Kashmir,  where 
the  industry  is  now  a  State  monopoly,  the  tree  mulberry  is  the  source  of  leaves, 
and  only  univoltine  worms  are  grown.  The  first  attempt  by  this  State  to 
develops  the  industry  commenced  in  1869  but,  owing  to  the  appearance  of 
pebrine,  it  collapsed  within  ten  years.  In  1895  a  second  attempt  was  made 
which,  as  soon  as  the  futility  of  relying  upon  local  seed  was  realised,  yielded 
successful  results.  Development  has  now  reached  the  limit  prescribed  by  the 
number  of  "trees  available  for  leaves,  and  the  State  derives  from  the  monopoly 
a  nett  revenue  of  about  11  lakhs  of  rupees  per  annum. .  The  output  of  silk  is 
approximately  100,000  lbs.  of  reeled  silk  a  year,  the  whole  of  which  is 
exported.  But  the  conditions  under  which  sericulture  has  been  developed  in 
Kashmir  are  unique.  Eull  details  regarding  them  will  be  found  in 
Mr.  Lefrpy's  report,  but  they  are  of  little  value  in  considering  the  question  of 
sericulture  in  British  India,  where  conditions  preclude  the  possibility  of  organ- 
ising the  industry  on  similar  lines. 

The  following  table,*  taken  from  a  paper  contributed  by  Mr.^Lefroy  to  the 
Boyal  Society  of  Arts  and  published  in  March  1917,  furnishes  approximate 
figures  regarding  the  production  of  mulberry  silk  in  Ijxiia  in  the  year  1916  : — 

Mysore 1,162,000  lbs. 

Bengal     .  .  .    "^ 600,000    „ 

Madras 400,000    „ 

Kashmir 96,000    „ 

Burma 15,000    „ 

Assam      .  .  .       « 12,000    „ 

Panjab 1,800    „ 

Total         .     2,276,800  lbs. 

These  figures  agree  very  closely  with  the  estimate  of  silk  production  based 
upon  the  exports  of  chassam  aM  show  clearly  the  very  slight  effect  which  the 
war  has  had  upon  the  Indian  silk  industry.  The  growing  prosperity  of  the 
country  enables  it  readily  to  absorb  large  quantities  of  silk,  and  the  diminished 
exports  are  probably  due  to  the  better  prices  obtained  in  India.  In  this 
connection,  it  is  interesting  to  quote  from  a  recent  report  on  Indo- French  trade 
by  Messrs.  Chadwick  and  Black,  in  which  they  state  :-— 

"Lyons  is  of  course  the  great  centre  of  silk,  and  regret  was  expressed  at  the  almost 
total  disappearance  of  Bengal  silk ;  whereas,  some  years  ago,  Bengal  silk  was  obtainable  at 
40  fr.  per  kilo,  they  now  ofEer  70  fr.  a  kilo  and  can  hardly  get  it.  It  was  unrivalled  for 
taking  brilliancy,  and  so  was  almost  entirely  used  for  making  the  tall  silk  hats  so  popular 
with  the  last  generation,  but  now  going  steadily  out  of  fashion.  It  was,  however,  so  badly 
reeled  and  prepared  that  it  was  not  useful  for  weaving  fabrics.  Another  house  in  Lyono 
takes  most  of  the  Kashmir  silk  and  is  very  well  tatisfied  with  it.  They  said  they  had  heard 
of  so  many  attempts  to  improve  the  silk  of  the  Indian  plains  that  they  were  becoming 
doubtful  whether  anything  permanent  could  be  obtained." 
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3.  There  can  be  no  question  that  it  is  desirable  to  make  a  serious  attempt  Necessity  lor 
to  improve  sericulture  in  India.     Though  it  can  hardly  be  said  to  be  flourishing  improvement  of 
anywhere,  the  scale  of  operations  in  Bengal  and  the  south  of  India  is  consider-  sericulture, 
able,  and  there  is  not  the  least  doubt  that  its  present  unsatisfactory  condition  is 

due  to  remediable  causes.  The  first  serious  attempt  to  deal  with  the  problem 
was  the  employment  of  Mr.  Maxwell  Lefroy  as  Imperial  Silk  Specialist  and, 
without  presuming  to  endorse  his  conclusions  on  technical  points,  we  are  of 
opinion  that  his  report  thrown  much  light  upon  the  subject  and  should  be 
taken  as  the  basis  for  further  action.  In  the  evidence  tendered  to  us,  he  has 
definitely  stated  that  large  tracts  of  India  are  suited  for  the  development  of  raw 
silk  production  and  that  much  of  the  silk,  both  raw  and  in  the  form  of  manu- 
factured goods,  now  imported  into  India  might  be  produced  in  the  country.  As 
the  imports  amount  to  more  than  3^  crores  of  rupees  per  annum  the  matter 
as  one  of  very  considerable  importance. 

4.  Mr.  Lefroy  has  proposed  tbe  establishment  of  an  Imperial  Department  Criticism  of 
of  Sericulture,  working  under  the  Revenue  and  Agriculture  Department  of  the  ^-  Lefroy's 
Government  of  India  and  provided  with  a  suitable  staff  of  specialists  to  carry  jmnCTial  Deoa^?- 
on  the  work  which,  he  thinks,  should  be  undertaken.     The  head  of  the  depart-  ment  ol  Sericul- 
ment  would  be  the  Director  of   Sericulture,   and  the  future   of  the   industry  tare. 

would  largely  depend  upon  his  personal  views ;  and,   if  the  measures  initiated 
by  him.  happened  to  prove  unsuited  to  local  conditions,  the  consequences  might 
be  disastrous.     No  single  expert  can  deal  adequately  with  the   whole   question. 
Developments  in  some  parj;s  of  the  country  will  depend  upon   the   planting  of 
mulberry  tr§es,  which  is  an  horticultural  matter ;  in  others,  upon   the  turning 
over  of  land   for  the  cultivation   of  mulberry   shrubs  and  '  the  provision  of 
irrigation  facilities.     Questions  of  land  tenure   and   water  rights  may  easily 
become  of  great  importance.     Whether  univoltine  or  multivoltine  worms  should 
be  reared  is  possibly  not  a  difficult  matter  to  determine  ;  but  what   race  should 
be  encouraged  can  only  be  settled  by  experts  with  an  intimate  local  knowledge 
of  the  conditions  of  rearing.      It  is  significant  that  when  Mr.  C.  M.   Hutchin- 
son, the   Imperial   Agricultural  Bacteriologist   at  Pusa,   at   the    instance  of 
Mr.  Lefroy,  examined  the  Pasteur  method  of   obtaining  disease-free   seed  by 
selection,  he  discovered  that  disease,  in  the  case   of  fl^cherie  and  pebrine,  was 
not  being  eliminated  by  the  methods  successfully  pursued  in  Europe,   and  that 
it  was   necessary   to   devise  a   modification   suited  to   Indian   conditions.     It 
appears  to  us  that  the  creation  of  a  special  Department  of  Sericulture  would 
involve  considerable  difficulties ;   it  would  be  out  of  touch   with  the  numerous 
local  interests,  official  and  non-official,  whose  co-operation  is  needed  to  achieve 
success,  and  it  would'  be  unnecessarily  expensive.     Granted  that  central  research 
and  co-ordination  of  local  efforts  by  advice  and  information  are    wanted,    these 
can  be  secured  by  the  employment  of  an  imperial  expert,  located   at   a   suitable 
centre  and  working  under  the  Imperial  Department  of  Agriculture  ;  but  the 
difficult  work  of  investigating  local  problems  and  of  demonstrating   the  results 
can  only  be  successfully  achieved  by  an  agency  with    local  interests  and 
connections. 

5.  Unquestionably,  the  most  important  matters  are  the  provision  of  arrange-  Improvement 
ments  for  the  distribution  of  disease-free  seed  and  the  introduction  of  more  ^°'®  important 
hygienic  nlethods  in  the  rcjaring  houses.     In  each  locality  where  sericulture  is  of  sericulture" 
largely  pursued  a  special  officer  will  be  needed  to  supervise  such  work,  and  he 
should  be  attached  to  the  provincial  Department  of  Agriculture.     It  seems  to 
be  more  important  to  deal  with  those  tracts  in  which  sericulture  is  already   an 
estabJished  industry  than   to  introduce  it  into   areas    where,   ef en    if    the 
climatic  conditions  are  favourable,  there  may  be  great  difficulties  arising' from 

50  a 


the  silk  industry. 


383 

the  prejudice  of  the  people  and  their  unwillingness  to  take  up  an   entirely  new 
venture. 

Mr.  Lefroy  in  his  report,  page  32,  paragraph  12,  states : — "The  Mysore  State 
is  climatically  the  most  suitable  area  for  multivoltine  silk  in  India  and  there  is 
scope  for  a  very  large  ex.tension  of  this  profitable   industry  ".     Also  on  page 
\  38,   paragraph   22  : — "  The  only  area  in  Madras  now  known  to  produce  silk  is 

the  Kollegal  taluk  of  the  Coimbatore  district,  bordering  on  Mysore  and  geogra- 
phically part  of  the  Mysore  plateau  ".  Similarly,  in  Bengal,  the  history  of 
sericulture  in  that  province  indicates  the  possibility  that  a  scientific  study  of 
existing  cpnditions  may  result  in  very  great  improvements  of  the  present 
methods,  which  would  make  the  industry  more  profitable  and  enable  it  to 
recover  ground.  There  is,  of  course,  no  reason  why  efforts  should  not  be  made  to 
introduce  sericulture  into  other  places  where  the  natural  conditions  are 
suitable ;  but,  in  the  beginning  at  any  rate,  this  should  only  be  done  where  it 
is  probable  that  the  industry  will  be  welcomed  and  will  expand  freely  as  soon  as 
it  has  been  demonstrated  as  a  certain  addition  to  the  resources  of-  the  people. 
This  is  a  matter  which  may  well  be  left  to  local  administrations.  At  the 
outset,  whether  an  Imperial  Department  of  Sericulture  is  established,  or 
whether  the  problems  presented  by  the  improvement  of  sericulture  are  dealt 
with  in  the  Imperial  Department  of  Agriculture,  attention  should  be  first 
concentrated  upon  improvement  in  existing  areas. 

Distinction  6.  Sericulture  may  be  regarded  as  an   agricultural   occupation    similar   to 

between  i^qq  keeping  or  poultry  farming.     It  is  essentially  a^cottage  industry,  and  the 

t^"siife  hfii!«tTO  rearer  of  silkworms  may  or  may  not  grow  on  his  own  land  the  food  on  which 
theylEeed.  It  seems  unlikely  that  this  feature  will  be  disturbed  as  experience 
in  the  past  is  clearly  against  the  establishment  of  large  rearing  houses. 

A  question  of  no  small  importance  arises  as  to  where  sericulture  ends 
and  the  silk  industry  begins.  Mr.  Lefroy  draws  no  distinction  between  the 
two  in  regard  to  the  organisation  which  he  proposes  should  be  created  to  deal 
with  the  silk  industry  in  India.  On  the  other  hand,  we  are  of  opinion  that  a 
clear  line  of  demarcation  should  be  drawn,  and  that,  too,  at  the  earliest  possible 
point.  The  duties  of  the  silk  rearer  should  end  with  the  production  of  cocoons. 
Sericulture  is,  and  should  remain,  a  cottage  industry  ;  but  the  subsequent 
preparation  of  the  silk  for  the  market  is  best  undertaken  on  a  large  scale  and 
with  modern  machinery.  The  success  of  the  Kashmir  filatures  is  evidence 
in  favour  of  this  view.  There  is  no  difficulty  about  the  marketing  of  silk 
properly  reeled.  Different  markets  require  different  qualities  of  silk,  and  all 
that  is  necessary  is  that  attention  should  be  paid  to  these  points. 

Development  of  7.  The  future  progress  of  sericulture  in  India  depends  entirely  on  the  cost 

of  production.  The  profits  of  the  industry  at  the  present  time  are  greatly 
restricted  owing  to  the  presence  of  disease.  It  has  proved  difficult  to  obtain 
any  accurate  information  regarding  the  loss  of  silk  from  this  cause  ;  but, 
enquiries  made  in  the  south  of  India,  which  is  possibly  more  favourably  situated 
than  Bengal,  seem  to  indicate  that  the  mere  elimination  of  disease  will  at  least 
double  the  output  of  silk.  The  extent  to  which  silk  can  be  produced  is  limited 
by  the  amount  of  food  available  for  the  worms.  The  price  which  can  be  "paid 
for  mulberry  leaves  depends  upon  the  value  of  the  silk  produced  by  the 
worms  feeding  on  those  leaves,  and  if,  by  the  elimination  of  disease,  the  quantity 
of  silk  so  produced  is  greatly  increased,  it  becomes  possible  for  the  rearer  to 
pay  a  higher  price  for  mulberry  leaves.  This  will  encourage  the  cultivation  of 
the  shrub  mulberry  ;  but,  in  tracts  where  the  industry  is  dependent  upon 
mulberry  trees,  it  is  very  unlikely  that  private  initiative  will  bring  about  any 
extenlded  development.     From  five  to  ten  years  must  elapse  from  the  planting 
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■of  the  mulberry  tree  from  seed  before  it  becomes  capable  of  yielding  a  fair  crop 
•of  leaves,  and  it  is  obvious  that  the  expansion  of  the  industry  will  be  very 
precarious  unless  the  planting  of  trees  is  fostered  by  Government. 

8.  The  development  of  sericulture  in  India  will  have  little  effect  one  way  Developmeat  ol 
or  the  other  upon  the  future  of  the  manufacture  of  silk  in  India.  The  Indian  ^''*^  industry. 
silk  weaver  is  already  largely  dependent  upon  China  for  his  raw  material.  The 
steadily  increasing  prosperity  of  India  has  led  to  a  proportionately  greater 
demand  for  more  clothing  on  the  part  of  the  people  and  for  more  expensive 
clothing  among  the  growing  number  who  can  afford  to  indulge  in  luxuries  in  the 
way  of  dress.  The  silk  weaver,  even  more  than  the  cotton  weaver,  is  in  need 
of  special  technical  instruction.  Given  this,  there  is  hardly  any  doubt  that  he 
Hjould  successfully  compete  with  the  manufactured  goods  which  are  now  so 
largely  imported. 

Hitherto,  hand-loom  weaving  has  been  regarded  almost  entirely  from  the 
point  of  view  of  the  weaver  of  cotton  goods,  and  only  incidentally  have  any 
attempts  been  made  to  assist  the  silk  weaver.  This  is  possibly  due  to  the  fact 
that  the  silk  weaver  is  generally  ^better  off  than  the  cotton  weaver.  The 
industry  is  in  the  hands  of  a  more  intelligent  and  wealthier  class  of  weavers, 
and  there  is  evidence  to  show  that  the  increasing  demand  for  their  goods  has 
been  accompanied  by  corresponding  attempts  to  improve  their  methods  of 
production.  NevcTtheless,  much  more  can  be  done  to  put  the  Indian  silk 
weaver  in  a  better  position.  This  is  a  problem  which,  in  the  future,  Departments 
-of  Industries  will  have  seriously  to  tackle. 

At  the  present  time,  the  weakest  spots  in  the  Indian  silk  industry,  regarded 
apart  from  sericulture,  are  the  primitive  and  inefficient  processes  used  in 
preparing  the  silk  yarn.  It  is  desirable  that  attention  should  be  drawn  to  the 
necessity  for' improving  these,  and  the  establishment  of  model  silk  filatures, 
twisting  mills,  and  dye  houses  seems  clearly  indicated.  To  such  factories  for  the 
preparation  of  silk  yarn  silk- weaving  establishments  may  well  be  attached,  as 
it  is  not  unlikely  that  the  same  advantages  may  accrue  therefroni  as  have 
resulted  from  the  addition  of  weaving  sheds  to  cotton  mills. 
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^  APPENDIX  H. 

SCIENTIFIC  AND  TECHNICAL  SOCIETIES. 

• 

1.  We  desire  to  attract  attention  to  the  almost  complete  absence  of  scientific  Absence  ol 
and  technical  societies   in  India.     So  long  as  the  majority  of  the  men  in  this  scientific  ana 
country  from  whom  such  societies  would  naturally  draw  their  members  belonged  societies 
to  G  overnment  executive  services,  the  subordination  essential  to  discipline  was  in  India, 
unfavourable  to  their  inception  and  growth ;  but  this  phase  is  gradually  passing 
away,  owing  to  the  much  wider  diffusion   of    scientific    knowledge,   to  the 
rapid  expansion  of  organised  industries,  and  to  the  greatly  increased  number  of 
scientific  and  technical  experts  in  private  employment. 

In  the  past,  the  scientific  and  technical  services  were  recruited  at  home, 
and  not  a  few  of  their  members  belonged  to  the  great  English  societies,  which 
have  been  formed  to  promote  the  interests  of  special  branches  of  science  and 
technology.  As  an  example,  we  may  cite  the  Public  "Works  Department.  It 
has  a  long  record  of  magnificent  achievements  to  the  credit  of  its  officers,  and 
their  contributions  to  scientific  and  engineering  literature  are  found  in  the 
journals  of  many  societies,  notalily  the  Proceedings  of  the  Institution  of  Civil 
Engineers.  It  has  undertaken  extensive  researches  to  solve  special  problems 
connected  with  Indian  engineering,  and  from  time  to  time  efforts  have  been 
made  to  issue  a  regular  series  of  professional  papers ;  but  for  one  reason  or 
another,  the  supply  of  suitable  material  has  after  a  time  ceased.  Only  to  a 
very  limited  extent  is  it  possible  for  trade  and  technical  journals  to  serve  as 
media  for  the  publication  of  professional  and  scientific  work.  No  prestige 
attaches  to  original  communications  offered  to  the  world  in  this  way,  and  the 
-ephemeral  character  of  these  journals  militates  against  their  permanent 
preservation.  Hitherto,  therefore,  the  bulk  of  the  original  work  done  in  India 
has  Ifben  published  in  the  transactions  or  proceedings  of  English  societies. 
There  is,  however,  a  limit  to  the  possibilities  of  this  and  the  history  of  much 
work  of  more  than  transient  or  Indian  interest  is  buried  in  the  records  of 
Government  departments. 

In  Great  Britain  the  volume  of  research  work,  enquiry  and  practical 
experience  has  increased  so  rapidly,  and  specialisation  has  developed  to  such  an 
extent,  that  it  has  become  necessary,  at  frequent  intervals,  to  establish  new 
institutes  or  new  societies  to  deal  with  the  new  groups  of  problems  which 
have  arisen.  The  members  in  the  larger  societies  have  also  increased  so  greatly 
in  numbers  and  they  are  so  widely  scattered  that  they  have  had  to  form 
themselves  into  branch  associations,  to  attend-  more  especially  to  matters  of  ' 
local  interest. 

It  is  unnecessary  for  us  to  dwell  at  any  length  upon  the  advantages 
which  arise  from  a  free  interchange  of  ideas  between  men  working  in  the  same 
field  of  scientific  investigation",  and  the  stimulating  effect  of  instructed  criticism 
on  men  engaged  in  technical  pursuits. 

.  2.  We  are  of  opinion  that  the  interests  of  India  demand  the  establishment  Ueeessitv  for  the 
of  Indian  institutes,  societies  and  associations  analogous    to    the    Institution  of  establishment  o£ 
Civil  Engineers,   the  Chemical  Society,  and  the   British  Association  for    the  p«rtain  societies 
Advancement  of  Science.    Action   in  this  direction  is  urgently  required    to  "*  "****' 
provide  for  the  growing  needs  of  Indians.      It  is  true  that  they  have  free 
access  to  the  English  societies  on  tlie  same  terms  as  any  other  subjects  of  the 
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Empire,  and  they  are  also  freely  admitted  "to  American  societies ;  but  beyond 
the  prestige  attaching  to  membership  and  the  periodic  receipt  of  copies  of 
publications,  they  derire  little  or  no  benefit  from  such  distant  associations,  and 
they  are  altogether  deprived  of  the  advantages  which  arise  frcMffi  personal 
intercourse  between  the  members.  In  matters  connected  with  administration,, 
the  value  of  personal  discussion  has  been  recognised  by  Government,  and  every 
year  an  increasing  number  of  conferences  and  committees  meet  to  discuss 
specific  problems.  Men  are  convoked  from  all  parts  of  India  to  exchange 
vfews,  and  experience  shows  that  such  meetings  are  well  worth  the  time 
devoted  to  them  and  the  expense  incurred  in  bringing'  the  officers  together. 
But  something  more  than  this  is  necessary,  and  the  movement  in  favour  of  it  ha& 
found  expression  in  the  establishment  of  the  Indian  Science  Congress,  which 
was  started  four  years  ago  and  holds  annual  meetings  in  the  month  of  January 
in  one  or  other  of  the  capital  cities  of  India.  Government  supports  it  by  the 
grant  of  travelling  allowances  to  selected  scientific  officers  attending  its 
meetings,  and  the  Congress  is  doing  useful  work  and  is  stimulating  the  gr»wth 
of  conditions  favourable  to  the  prosecution  of  research  in  a  great  variety  of 
directions. 

3.  Some  attempt  also  has  been  made,  with  an  encouraging  degree  of  success, 
to  establish  local  and  specialised  associations.  '  The  principal  mining  interests  of 
India  are  centred  in  Calcutta,  which  is  at  no  great  distance  from  the  Bengal 
coal  fields,  and  in  1906,  with  the  help  of  the  Inspectors  of  Mines  and 
officers  of  the  Geological  Survey,  the  Mining  and  Geological  Institute  of 
India  was  founded  "  to  promote  the  study  of  all  branches  of  mining  methods 
and  of  mineral  occurrences  in  India,  wij-h  a  view  to  disseminating  the 
information  obtained  for  facilitating  the  economic  development  of  the  mineral 
industries  in  the  country."  It  now  includes  among  its  members  a  large  propor- 
tion of  the  mining  engineers  working  in  Bengal  and,  to  a  less  extent,  those 
engaged  in  other  parts  of  India.  Calcutta  is  also  the  largest  centre  of 
mechanical  engineering  in  India,  and  the  resident  members  of  the  Institution 
of  Mechanical  Engineers,  London,  have  formed  a  local  branch  under  the 
standing  rules  framed  by  the  parent  society.  The  members  meet  from  ttme  to 
time  to  read  and  discuss  papers  and,  as  a  purely  local  body,  it  has  met  with 
some  success ;  but  it  has  not  sufficient  prestige  to  attract  many  members, 
from  other  parts,  of  India.  This  points  to  the  necessity  for  a  wider  basis 
of  membership  and  a  broader  field  of  common  interests  which,  we  think 
would  be  found  in  an  Indian  Institution  of  Engineers  embracing  all  the 
branches  of  engineering  practised  in  India.  The  majority  of  engineers  are  in 
the  service  of  Government ;  but  the  number  of  those  not  so  employed  is 
considerable  and  is  likely  to  increase  rapidly  in  the  future  with  the  develop- 
ment of  industries.  In  a  country  like  England,  where  engineers  are  very 
numerous,  clearly  marked  divisions  have  naturally  arisen,  and  when  tlie 
interests  of  any  section  have  become  of  sufficient  importance,  a  specialised 
association  has  been  established  to  promote  them.  In  India  the  total  number 
of  engineers  is  still  too  small  to  permit  of  this  subdivision  with  advantage; 
and  all  that  seems  possible  at  the  outset  is  to  establish  an  institution  for  the 
profession  as  a  whole.  The  same  gradual  process  of  evolution  as  in  EnWand 
may  be  anticipated,  and  when  any  special  branch  has  become  strong  enouoli 
it  will  probably  follow  the  same  course. 

4.  Erom  such  enquiries  as  we  have  been  able  to  make,  we  consider  that  ■  a 
satisfactory  precedent  would  be  found  in  the  English.  Institution  of  Mechanical 
Engineers,  which  has  its  headquarters  in  London  with  a  number  of  provincial 
branches,  and  annually  holds  a  summer  meeting  in  one  or  other  of  the  large 
provincial  centres  of  engineering ;  whilst  it  also  occasionally  fraternises  with 
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similar  societies  on  the  Continent.  Papers  prepared  for  the  Institution  are 
read  and  discussed  at  meetings  of  the  members  held  nearly  simultaneously 
in  London  and  in  any  of  the  provincial  centres  where  they  are 
likely  to  be  of.  interest.  The  same  thing  could  very  well  bo  done  in  India. 
There  would  be  great  advantages  arising  from  a  strong  central  society 
covering  the  whole  of  India,  as  membership  thereof  would  confer  a  much 
greater  prestige.  Apart  from  the  reading  and  discussion  of  professional  papers, 
such  a  society  would  inevitably  interest  itself  in  many  problems  with  which  the 
State  has  to  deal,  and  in  which  it  avouM  be  advantageous  to  obtain  the 
considered  opinion  of  such  a  representative  body.  Many  such  matters  have 
come  before  us  in  the  course  of  our  enquiries,  among  which,  we  may  mention 
the  education  and  training  of  engineers,  the  necessity  of  certificated 
attendants  on  boilers,  the  working  of  the  Acts  affecting  the  engineering 
profession,  and  the  grant  of  concessions  in  respect  of  mining  rights  or  water 
power.  ^Such  an  institution  should  be.  an  entirely  independent  body,  to  which 
Government  might  very  well  make  an  annual  grant  or  subsidy  in  return  for 
the  indirect  advantages  which  the  country  would  enjoy  in  consequence  of  its 
establishment.  We  have  in  view  an  institution  whose  activities  would  be 
mainly  devoted  to  professional  and  technical  questions  ;  its  existence  therefore 
would  be  of  great  value  in  establishing  a  standard  of  professional  conduct  and 
efficiency.  Almost  every  civilised  country  in  the  world  has  an  engineering 
association  of  some  kind,  and  we  think  that  India  should  no  longer  be  deprived 
of  the  advantages  accruing  therefrom.  But  the  conditions  in  this  country  are 
unique,  and  it  seems  hardly  likely  that  a  successful  institution  of  engineers 
could  be  established  without  encouragement  and  some  pecuniary  assistance 
from  Government. 
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APPENDIX  I. 


STATISTICAL  EVIDENCE  REGARDING  THE  DEVELOPMENT 
OF  HAND-LOOM  WEAVING  IN  INDIA. 

Three  causes  have  contributed  to  the  existing  general  impression  that  hand 
weaving  in  India  is  a  declining  industry.  ^  They  are  (1)  the  enormous  increase 
in  the  production  of  mill-made  cloth  ;  (2)  the  bad  financial  conditions  under 
which  the  hand  weavers  work,  and  especially  the  extent  to  which  they  have  had 
to  receive  famine  relief;  and  (3)  the  census  figures.  The  second  reason, 
which  has  been  discussed  in  the  body  of  the  report,  is  undoubtedly  a  corollary 
of  the  first,  which  is  an  evident  fact.  This  note  will,  therefore,  deal  mainly 
with  the  third  factor,  viz.,  the  census  figures.  *     * 

2.  In  paragraphs  91  and  92  of  the  Madras  Census  Eeport  for  1911,  Mr. 
Chatterton  has  examined  the  figures  and  concludes  that  there  has  been  little, 
if  any,  diminution  in  the  number  of  weavers  in  that  province.  The  passage 
in  question  is  as  follows : — 

"91.  The  condition  of  hand-loom  weavers  is  generally  assumed  to  have 
steadily  deteriorated  owing  to  the  effect  of  competition,  and  of 
indirect  evidence  there  is  plenty  in  support  of  this  idea.  The 
weavers  themselves  complain  that  their  condition  has  steadily 
become  worse,  that  they  have  to  work  harder  and  that  now  the 
coarse  weavers,  even  by  the  most  unremitting  toil,  are  only  able 
to  tnake  a  bare  livelihood.  The  present  census  is  the  fifth  that 
has  been  taken,  and  if  the  classification  of  the  returns  had  been 
uniform  throughout,  it  would  have  been  possible  to  state  defin- 
itely whether  the  number  of  weavers  was  increasing  or  decreasing  ; 
but  unfortunately  there  have  been  many  changes  in  the  methods 
of  grouping  trades  or  branches  of  a,  trade  at  each  census,  and  it  is 
difficult  to  arrive  at  any  certain  conclusion.  The  following 
tabular  statement  has  been  compiled  to  show, what  comparable 
returns  are  available  since  1871  regarding  those  employed  in  the 
more  important  branches  of  the  cotton  trade: — 


1871 

1881 

1891 

1901 

1911 

Cotton-ginning,    cleaning  f 
aid  piesBing. 

MiU     .-| 
Hand  .y 

2i,7uJ 

24,714 

... 

... 

16.041  J 

16,041 

1,961   1 

y  12.643 
10,682  J 

1,824- 
18,243; 

20,087  - 

Cotton  manafaotareB 

... 

... 

188,167 

... 

...      1        ... 

... 

... 

Cotton-spinning     and        r 

weaving,                         i 

Spinners   .        .        .        -L 

Weavers    .... 

MiU     .-1 
Hand    J 
Hand    . 

i.t 

376,661 

... 

196,610 

7,306  J 

7,306 

365,112 

8,851 
0,414 

6,861 

6,414 

383,132 

16.616 

16.616 
368,609 

"  92.  Prom  an  examinatioh  of  this  table,  it  is  clear  that  in  1871,  there 
were  376,561  weavers  (males)  but  in  1881,  188,167  males  are 
returned  as  cotton  manufacturers,  and  the  weavers  only  number 
196,610.  The  total  comes  to  384,767,  and  probably  includes  cotton 
ginners  and  cotton  spinners.  We  may  assume  approximately 
that  these  numbered  about  20,000  and  that,  therefore,  the  number 
of  weavers  in  1881  was  slightly  over  360,000  showing  a  probable 
decrease  of  15,000  weavers  in  the  10  years.  This  result  would  not 
be  unexpected  refmembering  the  havoc  caused  by  the  great  famine 
of  1877.    In  1891  the  weavers  are  returned  a?  365,112  and  in, 
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1901  as  383,132.    So  far  as  can  be  ascertained  these  numbers  are 
comparable,  and  would  show  a  slight  increase  in  the  actual  number 
of  weavers.     The  figures  for  1911  are  reported  as  385,124,  but  this 
includes  all   mill  hands  and   persons   engaged  in  power  factories 
connected  with  spinning  and  weaving.     The  number  of  these  latter 
is  16,616,  and  deducting  these,  we  obtain  that  the  number  of   hand 
weavers  in  1911  is  368,509.     I  think,  therefore,  we  may  safely 
accept  the  following  conclusion :— That  in  the  last  forty  years  the 
number  of  hand-loom  -weavers  has  remained  practically  stationary, 
but  that  owing  to  stress  of , competition  they  now  turn  out  a  larger 
amount  of  finished  goods  than  was  formerly  the  case  ;  that  is  to 
say,  the  majority  of  them  have  to  work   harder  to   make  a  bare 
living.     One  might  also  add  that  their  lot  would  probably  be 
greatly  improved  if  they  could  be  induced  to  accept  outside   assist- 
ance, which  can  only  be  effectively  rendered  by  the  establishment 
of  small .  hand-loom    weaving  factories.    The   individual  weaver 
suffers  because   he  is  still  trying   to  carry  on  a  complex  series  of 
operations  without  recognition   of  the   advantages  of  subdivision 
of  labour." 

3.  The  conditions  of  the  Madras  hand-loom  industry  are,  however,  in  some 
respects  peculiar.  '.Ilie  proportion  of  fine  weaving  is  higher  than  in  most 
other  provinces ;  the  industry  is  more  concentrated  in  localities,  and  it  relies 
to  some  extent  on  a  regular  export  trade  in  certain  special  lines. 

It  is  necessary  to  examine  the  position  of  other  provinces  of  India,  where 
equally  favourable  circumstances  do  not  exist.  The  difficulties  and  uncertain- 
ties arising  from  the  manner  in  which  occupations  haye  been  recorded  at  the 
different  censuses  are  considerable.  Owing  to  lack  of  homogeneity  among 
the  systems  employed  in  the  earlier  censuses,  figures  have  had  to  be  selected  care- 
fully and  no  general  and  complete  presentment  of  the  case  is  possible.  "\ye 
may  examine,  in  the  first  instance,  the  figures  from  1891,  for  various  branches 
of  the  cotton  industry  in  Bengal,  Bombay,  the  United  Provinces,  the  Central 
Provinces  (excluding  Berar),  .and  the  Punjab  (including  the  North-West 
Prontier  Province).  The  figures  are  in  all  cases  taken  for  British  India  only, 
in  order  to  eliminate  the  possibilities  of  error  arising  from  the  less  efficient 
management  of  the  earlier  censuses  in  Native  States  : — 

Totals  of  Bengal,   Bombay,   United  JProvinces,  Central   Provinces  {excluding 
Berar)  and,  the  Punjab  {including  the  North- West  Frontier  Province). 


' 

Workers. 

'  Total  workers  and 
dependents. 

Cotton  ginning,  pressing    1891 
and  cleaning. 

1901     Hand  workers 

136,495 

455,644) 
306,929 

1911'       .          .          .          i 

12^,293 

255,030 

Spinning,  sizing,  weaving 
an.i  jam  beating;. 

f  Factorv  hands 

133,461 

1891 4  Spinners,  etc.  . 

». 

725,751 

^"W  eavers 

3,478,531 

Total  hand  workers 

4,204,282 
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Totals  of  Bengd,   Bombay,    United  Provinces,  Central  Provinces   {excluding 
Berar),  and  the  Punjab  {including  the- North-West  Frontier  Prov'mce).—^ 
contd. 


Workers. 

Total  workers  and 
dependents. 

Spinning,  sizing,  weaving 
and"  yarn  beating. — eontd. 

1901. 

^Mills      . 
Hand  weaving 

137,675 
1,482,086 

246,194 
3,173,855 

Spinners,   sizers,  and 
beaters. 

a91,636 

417,037 

Total  hand  workers 

1,773,722 

3,590,892 

'Ginning,       pressing 
and  cleaning. 

122,293 

255,030 

.  / 

Ginning,       pressing 
and  cleaning  fac- 
tories. 

Nett  hand  workers  . 

46,937 

75,356 

,      1911 < 

Spinning  and  weav- 

1,500,662 

3,012,601 

ing. 

Spinning  and   weav- 
ing factories. 

204,476 

^Nett  hand  workers 

1,296,186 

Note.— <1)  lu  the  Central  Provinces  (excluding  Berar)  where  separate  figures  are  given  for  spinners  and  weavers 
in  1911,  working  spinners  are  14  per  ceat.  and  total  spinners  (workers  and  dependents)  11  per  oent.i 
respectively  on  workers  and  total  o£  spinners,  weavers  and  sizers.  If  this  ratio  be  assumed  all 
through,  hand  weavers  in  1911  for  the  total  of  the  provinces  selected  would  be  as  under  :— 

Workers 1,290,569 

Total  workers  and  dependents !,.'«.    2,681,215     ((  from 

which  factory  workers  204,476  and  their  dependents  must  be  deducted), 
(2)  Even  in  1911,  hand  and  factory  textile  workers  were  not  recorded  separately ;  the  latter  were  enumerated  at 
a  separate  and  subsequent  industrial  census  with  the  result  that  dependents  ^e  not  shown  and  there 
is  no  basis  of  comparison. 


The  following  comparison  may  now  be  made : — 


1891 
1901 
1911 


Total  workers  and  dependents. 

.  3,478,531 
.  3,173,855 
.     2,681,215* 


Workers. 

(separate  figures  not  available.) 

1,482,086 

1,290,569 


•  from  which  factory  workers  204,476  and  their  dependents  must  he  deducted. 


Tor  1881  we  have  the  following  figures  :— 


Workers  in  cotton  and  flax — 


Females, 


Total. 


1,642,429 


Figures  for  females,  and  totals  for  the  United  Provinces  are  unfortunately 
not  available.  But  if  the  average  proportion  existing  in  other  provinces  is  also 
taken  for  the  United  Provinces,  the  totals  would  be  :r- 

Males.  females.  Total. 

1,642,429         1,886,447  3,528,876 
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The  aboye  figures  were  apparently  inclusive  of  the  following  number  of 
weavers  : — 


Males. 


Females. 


Total. 


Bengal 
Bombay 

United  Provinces 
Central  Provinces 
Punjab 


361,739        100,211        461,950 
224,343 
867,774 

(Not  available) . 
286,523  91,136        377,659 


Assuming  that  the  males  only  were  workers,  the  above  figures  compare 
with  the  totals  in  subsequent  years  for  hand  weayers  in  the  United  Provinces^ 
Bengal  and  Punjab. 


1881 
1891 
1901 
1911 


.     1,016,036     Workers  (males). 
.    2,750,117  .  Total  workers  and  dependents. 
.  ■•1,170,808     Workers  (males  and  females). 
839,349     Workers    (by  applying   C.   P. 
formula  for  deducing  spinners). 


In  order  to  take  the  figures  back  to  1872,  we  must  confine  ourselves  ta 
Bengal  and  the  United  Provinces  the  totals  for  which  were : — 


1872 
1881 
1891 
1901 

*1911 


590,702  ■>    . 

729  511  »  Workers  (males). 

1,828,616     (Total  workers  and  dependents). 

887,731     Workers. 
1,849,855     (Total  workers  and  dependents). 

538,189    Workers. 
1,155,272     (Total  workers  and  dependents— 
from  whicb  fact/ory  workers 
23,693  and  tbeir  dependents, 
must  be  deducted). 


*  Figures  for  spinners  deduced  as  above. 


5.  We  may  check  these  results  by  pursuing  a  parallel  line  of  enquiry  ani 
comparing  the  totals  of  all  workers  and  dependents  in  the  weaving  industry  in, 
the  only  proyince  for  which  figures  are  available,  viis.,  Bengal : — 


1872 
1331 
1891 
1901 
1911 


291,590     (apparently  only  actual  workers). 

461,950. 

923,986 

901,982 

3!58,762     (includes  spinners). 


The  figures  for  several  provinces  are  available  from  1881,  viz.,  Bengal^ 
Bombay  and  Punjab  ;  the  totals  (workers,  and  dependents)  for  these  are  given 
below  : — 


1881 
1891 
1901 
1911 


1,063,952 
2,139,996 
1,947,574 
1,897,191 


(from  whicb  factory  workers 
178,047  and  tbeir  dependents 
muet  be  deducted) . 
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The  uncertainty  of  these  figures  may  be  conjectured  from  the  following 
comparison :— 


Bomj^ay. 

Bengal. 

1872    . 

73,015 

291,590 

1881    . 

224,343 

461,950 

1891    . 

294,509 

.      923,986 

1901    . 

227,S03(+ 

901,982 

168,043 

(+7,829  for  factorie«). 

for  factories.) 

1911    . 

614,214 

458,762t 

t  (includes  spinners)  from  which  factoiy  worker*  164,060  and   10,838  respeolively  and  their  dependent! 
must  be  dednoted. 

It  is  clear  that  considerable  differences  of  method  seem  to  have  existed  in 
bygone  censuses-  in  deciding  what  persons  should  be  recorded  as  weavers  by 
^occupation. 

6.  A  few  figures  are  available  regarding  the  extent  to  which  weaving 
castes  are  actually  working  as  weavers.  Only  those  cases  have  been  chosen  in 
which  figures  appear  reliable. 

Bengal  Jogi — 

Workers  in  all  occupations — 


1911     . 
1901     . 

Working  as  weavers — 

1911  . 
1901  •. 


101,179 
76,738 


32,676 
39,633 


Females. 

18,055 
13,480 


10,352 
8,980 


Note. — Figures  for  1901  include  certain  occupations  allied  to  weaving. 

Tanti  and  Tatwa —      * 
Workers  ia  all  occupations — 

1911     .        .        .        .        .^       .        . 

1901  .     .     .     .     r    .     . 

Working  as  weavers — 

1911    '. 

1901     ....'... 

There  seems  some  doubt  if  Tatwas  are  included  in  the  1911  figures  ;  but 
the  proportion  of  the  total  workers  working  as  weavers  in  each  year  is  worth 
noting. 


99,034 

26,074 

226,999 

87,897 

42,178 

9,109 

90,025 

30,403 

Males 


Females 


r  1911 

'(  1901 

C  1911 

(  1901 


Per  ceai. 
42 

i 

39 
34 

31 


Central  Provinces  BalaM  (very  coarse  weavers). 
Workers  in  all  occupations— 

1911        . 32.480 

1901        ;  .         .         .     ^ 28.036 
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Working  as  weavers — 

1911 .        .        .         2,009 

]901 '    .         .        12,388 

Kori  (medium  weavers). 

Workers  in  all  occupations — 

1911        .         ,         , 18,745 

1901 18,821 

Working  as  weavers — 

1911 7,415 

1901         ,  7,245 

Koshti  (fine  weavers). 
Workers  in  all  occupations — 

1911 "■....        85,522 

1901 •      .         .         .         .        84,551 

Working  as  weavers — 

1911 68,767   (includ- 
ing 32,217  females). 

1901 36,699 

It  looks  as  if  a  different  criterion  had  been  applied  to  decide  what  con- 
stitutes a  female  weaver  in  1911  from  that  adopted  in  1901,  and  thereby  some 
doubt  is  thrown  on  the  figures  for  other  castes  than  the  above. 

Maliar  ^coarse  weavers) — 

Workers  in  all  occupations — 

1911 752,457 

1901 410,471 


Working  as  weavers— 


• 


1911 83,773 

1901 89,406 

Fanka  (very  coarse  weavers) — 
Workers  in  all  occupations — 

1911 82,627 

1901 93,691 

>!         Working  as  weavers — 

,1911    .' 10,486 

1901    ..." 20,471 

7.  The  figures  seem  very  doubtful.  It  is  clear  that,  apart  from  lack  of 
homogeneity  and  other  causes,  there  has  been  an  absence  ot  agreement  as  to 
the  point  where  the  line  should  be  drawn  between  weaving  castes  working  as 
weavers  and  working  at  other  occupationsj  e.g.,  cultivation  ;  and  it  also  seems 
likely  that  females  helping  their  Jiusbands  by  reeling,  sizing,  etc.,  are  some- 
times recorded  as  weavers,  sometimes  as  sizers  and  sometimes  as  dependents. 
Again  the  famines  of  1897-1900  compelled  changes  of  occupation  in  many 
cases,  especially  among  the  coarse  weavers,  which  may  or  may  not  become- 
permanent.  The  following  conclusion  may,  hpweverj  be  drawn,  though  only 
with  caution  and  reserve.  There  has  been  some  apparent  tendency  for  the 
total  number  of  weavers  to  decrease ;  but  there  is  reason  to  believe  that  this 
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reduction,  so  far  as  it  is  real,  is  confined  mainly,  if  not  wholly,  to  the  coarse 
weavers,  who  are  often  not  whole-time  weavers,  whose  products  are  less  specialised 
and  more  exposed  to  mill  competition  and  who  find  it  more  easy  to  take  to 
unskilled  labou^, 

Attempts  at  any  form  of  industrial  census  are  rare  in  India ;  but  an 
enquiry  made  into  the  number  of  looms  in  certain  districts  in  Madras  in 
1913-15,  as  compared  with  the  results  of  an  enumeration  of  looms  made  in 
1900  for  the  Madras  Statistical  Atlas,  shows,  if  the  figures  are  to  be  relied  on, 
an  increase  of  69  per  cent,  over  the  latter  total. 

8.  We  may  now  consider  the  figures  for  the  consiimption  of  yarn  by  hand 
weavers.  If  we  take  the  imports  and  internal  production  of  yarn  in  mills,  and 
.deduct  from  these  the  exports  and  the  quantity  of  yarn  corresponding  to  the 
-quantity  of  cloth  produced  in  mills,  we  shall  obtain  a  figure  showing  the 
balance  of  mill  yarn  not  woven  into  cloth  or  exported,  and  therefore,  allowing 
for  the  small  quantity  made  into  such  articles  as  rope,  tape,  etc.,  wholly  or 
almost  entirely  used  by  hand  weavers.  At  present  the  quantity  of  hand-made 
yarn  woven  by  hand  weavers  is  negligible.  It  was  almost  certainly  very  small 
in  the  former  of  the  two  periods  taken  in  the  statement  below  (Statement  I), 
and  is  not  enough  to  account  for  the  difference  revealed  by  the  comparison 
between  the  two  periods.  The  inference,  therefore,  is  tbat  there  Las  probably 
been  a  small  increase  in  the  amount  of  ytirn  woven  since  the  period  1896-97  to 
1901-02  ;  and  it  is  precisely  since  that  period  that  the  decline  in  weavers  ex- 
hibited by  the  census  figrwes  is  apparently  largest  and  most  certain.  If  the 
figures  for  yarn  production  are  correct,  it  follows,  that  either  the  census  figures 
do  not  correctly  exhibit  the  actual  state  of  affairs,  which  is  highly  probable  on 
other  grounds,  as  we  have  seen,  or  that'the  remaining  weavers  have  been  more 
actively  employed.  But,  in  any  case,  we  may  fairly  conclude  that  there  has 
been  no  general  falling  off  in  the  employment  of  hand  weavers.  This  conclu- 
sion does  not  conflict  with  that  reached  by  Mr.  Ohatterton  in  the  case  of 
Madras. 

9.  In  order  to  eliminate,  as  far  as  possible,  the  effect  of  the  famine  years  of 
1896-97, 1899-1900  and  1900-01  in  reducing  the  production  of  the  basic  period, 
and  thereby  vitiating  to  some  extent  the  comparison,  a  further  statement, 
(Statement  II),  based  on  figures  supplied  by  Sir  B.  D.  Mehta,  of  the  Empress 
Mills,  Nagpur.  has  been  added,  showing  the  production,  consumption,  exports 
and  imports  of  yarn,  year  by  year,  since  the  figures  for  mill  production  have  been 
recorded.  An  extract  (Statement  III)  from  a  letter  by  the  same  gentleman, 
giving  his  views  on  the  subject,  is  also  appended. 

10.  The  position  of  the  weaver  cannot,  however,  be  estimated  -solely  from 
the  w^ght  of  yarn  which  he  converts  into  cloth.  On  yarn  of  fine  counts  he 
expends  a  very  much  larger  amount  of  labour  per  lb.  of  material  used  than  on 
coarse  yarn.  Por  instance,  in  the  manufacture  of  a  turban  cloth  made  of  lOO's 
counts  1-3  lbs.  of  yarn  were  used  which  cost  Ks.  3-4-0,  the  labour  charges  came 
to  Rs.  5-8-0  equivalent  to  Es.  4-3-8  per  lb.  of  yarn,  whilst  in  the  manufacture  of 
cloth  from  20's  counts  3|  lbs.  of  yarn  costing  Es.  2-0-0  were  used,  and  the  labour 
charges  amounted  to  Ee.  1-9-0  or  slightly  over  annas  7  per  lb.  These  examples 
are  extreme  cases  and  an  intermediate  example  of  a  dhoti  made  from  60'g 
counts  may  be  cited.  The  cost  of  the  yarn  was  Ee.  1-8-0  per  lb.  and  the  cost  of 
the  labour  Ee.  1-2-4  per  lb. 

11.  Statement  IV  shows  in  tabular  form  the  imports  of  yarn  from  1890 
to  1914.  For  the  first  5  years  of  the  period  they  averaged  44-78  millions  of 
lbs.  per  annum,  whilst  during  the  last  five  years  ending  1913-14  they  averaged 
41-79  millions  of  lbs.  per  annum,  In  the  5  years  1900-1905,  consequent  upon 
the  effects  of  famine,  the  average  imports  were  only  33-07  milliQus  of  lbs.  per 
annum.  The  figures  however  require  examination  in  detail,  and  the  informa- 
tion available  is  tabulated  in  Statement  V,  which  gives  averages  fo?  5  yea« 

52 


395 

periods  from  1899-00  to  the  end  of  1913-14  ;  these  show  that  while  the  imports 
of  coloured  yarn  are  steadily  decreasing  m  respect  of  the  lower  counts, 
there  has  been  a  very  marked  rise  in  the  imports  of  grey  yarn  of  counts 
over  4i0's.  From  4il's  to  50's  the  average  increase  is  119  per  cent,  and  over  50's 
it  is  95  per  cent.  Up  to  the  outbreak  of  the  war,  then,  there  is  definite  evidence 
to  show  that  the  weavers  of  India  were  not  only  using  more  yarn  but  that,  so 
far  as  imports  were  concerned,  there  was  a  very  marked  increase  in  the  eon- 
sumption  of  fine  counts. 

12.  Corroborative  evidence  regarding  the  vitality  of  the  hand-loom  industry 
is  furnished  by  Statement  VI  which  gives  the  number  of  handkerchiefs  and 
shawls  exported  from  India  from  1890  to  1914.  Although  the  variations  from 
year  to  year  are  very  considerable,  there  was  no  marked  change  in  the  trade 
till  about  1904,  since  which  date  there  has  been  a  distinct  upward  tendency,  so 
that  the  last  5  years'  exports  show  an  average  increase  of  27  per  cent,  over  the 
average  of  the  10  years  1894-1904. 

13.  As  we  have  seen,  the  evidence  regarding  the  number  of  hand-loom 
weavers  in  India  yielded  by  the  census  returns  is  of  little  value,  but  there  is  no 
uncertainty  as  to  the  facts  deduced  from  the  trade  statistics,  which  clearly 
indicate  that  the  consumption  of  yarn  is  increasing  and  that  it  is  most  marked 
in  respect  of  fine  counts.  We  may,  therefore,  conclude  that  the  hand-loom 
industry  is  at  present  holding  its  own,  and  that  there  is  good  reason  to  suppose 
that  the  universal  adoption  of  technical  improvements  such  as  warping  mills, 
fly-shuttle  slays  and  jacquard  harness  would  greatly  enhance  the  material  pros- 
perity of  the  largest  group  of  artisans  in  the  country. 

STATEMENT  I. 


Average  of 
1896-97—1901-02. 

Average  of 
190809-1913-14. 

fby  sea            ..... 
1.  Yarn,  imported    4                                                        ' 

[hj  land          ..... 

• 

8,  Yarn  made  in  Indian  mills         ..... 

lbs. 
44,955,812 
1,008 
473,000,044 

lbs. 

41,748,910 

79,744 

648,559,400 

Total 

517,956,864 

690,388;054 

rby  sea           ..... 
3.  Yivrn*  exported  4 

Ijhj  land          .          .          .          ,          , 

209,397,927 
7,610,064 

200,831,400 
14,631,901 

Total  exports 

217,007,991 

215,463,304 

4.  Nett  fquantitv  available  in  India)      .... 

\ 

300,948,873 

474,924,750 

5.  Cloth  made  in-  Indian  millsf      .         ... 

98,728,909 

248,917,909 

6.  Equal  to  yam}         .         .         .      •    . 

88,150,812 

222,248,133 

7.  Yarn    (mill-made)    available    for   hand-loom     weavers 
(Col.  i  minus  Col.  6)             ..... 

212,798,061 

252,676,617 

*  IncladiDg  Be-export. 

t  All  woven  j^oods. 

I  Calculated  at  the  rate  of  lOOlbs.  yarn -112  Ibi.  oluth. 
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STATEMENT  III. 

Extract  from  a  letter  dated  18th  April  1917  from  Sir  B.  D.  Mehta  of  the 

impress  Mills,  Nagpur. 

I  enclose  a  memorandum  from  which  you  will  see  the  Mill-Owners' 
Association  would  appear  to  assume,  the  weight  of  yarn  to  be  increased  by  12 
per  cent,  in  weaving.  The  increase,  as  you  know,  is  due  to  the  extra  weight 
added  in  the  sizing  and  finishing  processes.  The  percentage  assumed  by  the 
Mill-Owners'  Association  must  be  an  empirical  one,  as  the  exact  additional 
weight  depends  on  the  quality  of  every  description  of  cloth.  However,  coming, 
as  it  does,  from  such  an  authority,  it  may  be  taken  as  a  roughly  correct 
approximation.  I  also  send  another  statement  prepared  from  the  statistics 
appearing  in  the  Mill-Owners'  Association  Eeport,  which  I  send  you  for  what 
it  is  worth  in  connection  with  the  investigation  you  are  after.  It  seems  the 
consumption  of  hand  looms  has,  at  all  events,  not  decreased  during  the  last 
twenty  years ;  rather  it  is  very  slightly  the  other  way.  Of  course  the  consump- 
tion by  power  looms  has  expanded  by  leaps  and  bounds,  but  this  has  been  made 
up  by  the  increased  production  of  yarns  ylm  diminution  of  exports  to  China. 

It  is  very  likely  hand-spun  yarns  were  used  in  fair  quantities  on  hand 
looms  20  or  25  years  ago.  The  hand-spinning  industry  is  now  practically 
extinct. 

MEMORANDUM. 

The  Annual  Eeports  of  the  Bombay  Mill-Owners'  Association  give 
statistics  of  the  production  and  distribution  of  cotton  yarns  manufactured  in 
Indian  mills.     The  following  is  an  extract  from  the  Eeporfc  for  1916  : — 

"  The  quantity  of  yarn  produced  in  India  during  the  official  year  1915-16 

amounted  to  722,424,579  lbs.     Of  this  amount,  314,512,996  lbs. 

were  consumed   in   the   production  of  352,254,556  lbs.  of  cloth 

and  160,231,736  lbs.  exported  to  foreign   countries   during  the 

official  year  1915-16,  leaving  a  balance  of  247,679,847  lbs." 

The  Association  assumes  in  the  above  that  every  100  lbs.  of  yarn  used  in 

weaving  give  out  a  cloth  production  of  112  lbs.    Accepting  this  authority,  the 

factor  for  turning  cloth   into  yarn  is  ^^f  or  ||-,  *.e.,  multiply  the  Aveight  of 

cloth  in  pounds  by  25  and  divide  by  28,  and  you  get  the  weight  of  the  yarn 

which  goes  to  the  making  of  that  cloth. 

The  balance  of  yam  left  after  deducting  the  quantities  exported  and 
consumed  by  mills  is  not  all  consumed  by  hand  weavers.  A  small  proportion 
of  this  must  be  used  for  making  rope,  twine,  etc.  In  a  paper,  which  he  read 
before  the  Eirst  Indian  Industrial  Conference  of  1905,  Sir  Vithaldas  Thackersay 
estimates  this  proportion  to  be  about  10~per  cent,  of  the  balance.  The  remainder 
of  course  must  ultimately  find  its  way  to  hand  looms. 
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Imports. 
Total  Cotton  Twist  and  yarn- 


Quaatity. 

Value. 

lbs. 

Es. 

1890-91 50,970,950 

3,76,83,624 

1891-92 

50,404,318 

3,51,46,195 

1892-93 

38,276,545 

2,68,38,496 

1893-94 

42,806;991 

3,10,89,407 

1894-95 

41,482,847 

2,85,12,542' 

1895-96 

46,354,766 

2,97,10,904 

1896-97 

50,173,890 

3,32,58,708 

1897-98 

58,290,717 

3,49,30,384 

1898-99 

45,545,668 

2,55,16,342 

1899-00 

42,621,854 

2,45,00,108 

1900-01 

/ 

34,803,334 

2,48,92,147 

1901-0-2 

38,299,409 

2,64,70,267v 

1902-03 

33,681,300 

^2,29,75,871 

1903-04 

28,016,565 

2,14,20,756 

1904-05 

30,575,855 

2,48,76,477 

1905-06 

45,776,742 

3,42,53,987 

1906-07 

37,673,288 

8,22,31,592 

1907-08 

37,315,737      . 

3,69,32,448 

1908-09 

- 

41,524,055 

3,64,88,312 

1909-10 

40,300,460 

3,31,95,673 

1910-11 

32,503,657 

3,13,72,555 

1911-12 

41,958,910 

3,79,07,055 

•1912-13 

50,035,210 

'    4,44,74,655 

1913-14 

'  44,171,167 

4,16,42,445  - 
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STATEMENT  VI. 

' 

Exports  of  Indian  Merchandise. 

1 

Handkerchiefs  and  shawls  in  the  piece — 

Numbers. 

1890-91      . 

1,868,988' 

1891-92      . 

1,938,177 

1892-93      , 

1,031,439 

1893-94     . 

997,202 

1894-95      .■ 

\ 

1,232,989" 

1895-96      . 

.1,464,214 

1896-97      . 

1897-98      .          .  ""    „ 

2,058,431 
1,760,112. 

.  1,633,923 
Average. 

1898-99      . 

• 

1,653,867^ 

1899-00      .    *     . 

1,275,384" 

1900-01      . 

1,424,161 

1901-02      .                   .         . 
1902-03      . 

'  • 

1,741,727 
1,744,678 

>  1,591,311 
Average. 

1903-04^    . 

- 

1,770,605^ 

1904-06      .     '    . 

2,613,138' 

1905-06      .         =          .         , 

l-,892,602 

1906-07     . 
■    1907-08     .          ... 

f 

1,179,586 
2>115,582 

.  ,  1,985,014 
Average. 

1908-09     7^      . 

2,124,161^ 

1909-10      .          ,            / 

\. 

1,886,370- 

y 

1910-11 

t 

2,124,495 

1911-12      . 
1912-13      . 

2,868,852 
1,949,550 

.  2,044,759 
Average. 

1913-14     , 

1,394,532^ 
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APPENDIX  J. 

MEMORANDUM  ON  THE  DEPARTMENT  OF  INDUSTRIES  IN  THE 

MADRAS  PRESIDENCY. 

In  December  1897  the  Superintendent  of  the  School  of  Arts  in  Madras  Early  History 
fell  ill,  and  Mr.  A.  Chatterton,  who  was  then  Professor  of  Engineering  at  the 
Engineering  College,  was  placed  in  charge  of  the  school.  Mr.  Chatterton,  who 
had  already  devoted  much  time  to  the  question,  obtained  a  small  grant  from 
Government  in  the  beginning  of  1898  for  experiments  in^  the  manufacture  of 
aluminium  vessels  in  the  School  of  Arts,  aad,  by  August  1899,  so  much  progress 
had  been  made  in  the  introduction  and  develnpment  of  the  industry  that  the 
Government  applied  tQ  the  Secretary  of  State  for  permission  to  employ  Mr. 
Chatterton  for  a  term  of  three  years  in  furthering  the  progress  of  technical  and 
industrial  education  in  the  Madras  Presidency.  It  was  further  proposed  that 
he  should  devote  himself  to  the  restoration,  organisation  and  developmant  of 
those  technical  trades  and  industries,  especially  metal  work  and  connected  arts, 
which  appeared  most  likely  to  prove  successful,  and  that  he  should  pay  special 
attention  to  the  following  matters  : — 

(1)  The  development  of  the  aluminium  industry ; 

(2)  the  inspection  and  reorganisation  of  existing  industrial  schools  and 

the  establishment  of  new  ones  ; 

(3)  the  development  of  indigenous  industries ;  and 

(4)  the  establishment  of  a  manual  training  class  in  the  College  of 

Engineering  workshops  or  elsewhere. 

The  Government  of  India  recommended  these  proposals  for  sanction,  subject 
to  the  remark  that  too  much  had  been  done  in  the  way  of  the  commercial 
development  of  the  aluminium  industry ;  but  the  Secretary  of  State  sanctioned  the 
proposals,  merely  remarking  that  he  noted  that  the  aluminium  industry  would  be 
left  to  private  enterprise  as  soon  as  the  success  of  the  industry  was  assured,  and 
that  trade  would  benefit  by  the  methods  which  had  been  adopted  under  Govern- 
ment supervision.  The  date  of  this  despateh  was  15th  Eebruary  1900,  and  it  may 
be  noted  that  when  it  was  written,  the  aluminium  department  of  the  School  of 
Arts  was  already  working  on  a  considerable  commercial  scale,  its  sale  receipts 
in  the  year  1898-99  having  amounted  to  E,s.  44,621,  while  in  the  year  1899- 
1900  they  rose  to  Rs.  91,432.  It  is  evident,  therefore,  that  in  1900  the 
Secretary  of  State  had  no  Objection  to  the  working  of  pioneer  industries  by 
Government  on  a  commercial  scale,  provided  that,  as  soon  as  their  success  was 
assured,  they  were  handed  over  to  private  enterprise. 

2.  The  aluminium  industry,  together  with  his  work  as  Superintendent  of 
the  School  of  Arts,  occupied  the  greslter  part  of  Mr.  Ohatterton's  time  during 
the  term  of  his  special  duty,  but  the  period  was  also  marked  by  the  inception 
of  experiments  with  hand-loom  weaving,  with  oil  engines  and  centrifugal 
pumps  for  lift  irrigation  and  with  chrome  tanning.  Consequently,  when 
Mr.  Chatterton  went  on  leave  in  1904,  he  was  deputed  to  make  enquiries  into 
the  American  system  of  well  irrigation,  the  possibility  of  introducing  an 
improved  pump  for  irrigation  purposes,  the  possibility  of  introducing  warping  and 
sizing  machinery  suitable  for  the  weaving  industry  of  the  Presidency,  and  the 
methods  of  chrome  tanning  as  practised  in  America.  On  return  from  leave,  he 
was  again  placed  on  special  duty  for  the  purpose  of  exploiting  and  developing 

§3 
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technical  trades  and  industries  in  the  Presidency.  He  was  entrusted  vrith  the- 
direction  of  industrial  education  and  technical  education,  in  so  far  as  it  was 
connected  with  the  exploitation  of  industries,  and  with  the  superintendence  of 
experiments  in  irrigation  and  pumping.  His  special  instructions  were  first  to 
devote  particular  attention  to  the  development  of  irrigation  by  pumping  and  to 
the  encouragement  of  the  chrome-tanning  and  weaving  industries.  As 
Inspector  of  Technical  Schools  and  of  the  School  of  Arts,  he  was  placed  under 
the  Director  of  Public  Instruction,  and  in  regard  to  his  other  work  he  was  subject 
to  the  control  of  the  Board  of  Revenue. 

3.  These  orders  were  passed  in  March  1905,  but  at  the  same  time  Govern- 
ment had  a  more  important  scheme  under  contemplation.  Hitherto,  Mr. 
Ohatterton  had  been  on  special  duty,  and  the  temporary  nature  of  his  appoint- 
ment prejudiced  the  development  of  his  work  on  a  stable  and  orderly  basis. 
Consequently,  later  on  in  1905,  a  step  in  advance  was  taken,  and  a  scheme  was 
submitted  to  the  Government  of  India  for  the  further  advancement  of  the 
industrial  development  of  the  Presidency.  To  that  e^  it  was  proposed  to 
create  a  department  which  should  make  a  survey  of  existing  industries  and 
should  investigate  the  possibility  of  creating  new  ones.  It  was  not  proposed 
to  woik  indiistries  experimentally  on  a  commercial  scale,  but  merejy  to  initiate 
experiments  which  might  assist  private  enterprise  to  take  up  fresh  industrial 
undertakings.  It  was  also  proposed  to  establish  a  bureau  where  the  best 
available  advice  on'  industrial  methods  might  be  obtained.  By  this  time  Lord 
Morley  had  become  Secretary  of  State  for  India,  and,  in  view  of  stibsequent 
developments,  it  is  not  surprising  that  he  did  not  view  the  general  principles 
underlying  the  scheme  with  much  favour.  He  regarded  with  scepticism  the 
prospect  of  attaining  satisfactory  results  from  the  direction  of  State  effort 
towards  the  creation  of  industries,  and  he  doubted  whether  the  lack  of  industrial 
energy  and  progress  in  the  Madras  Presidency  might  not  be  due  to  economic 
causes  beyond  the  reach  of  State  endeavour.  However,  by  way  of.  experiment, 
he  sanctioned  the  creation  of  the  new  department  and  the  appointment  of  Mr. 
Ohatterton  to  the  charge  of  it,  with  the  title  of  Director  of  Industrial  and 
Technical  Enquiries.  Thus  the  Department  of  Industries  came  into  existence 
in  August  1906,  though  not  under  that  name,  and  in  the  following  year,  it  was 
strengthened  by  the  appointment  of  an  Assistant  Director,  in  the  person  of  a 
junior  Engineer  of  the  Public  Works  Department.  The  work  consisted  largely 
of  chrome  tanning  and  investigations  into  the  hand-loom  weaving  industry, 
but  experiments  in  other  directions  were  also  carried  on.  Boring  operations 
were  begun,  and  it  was  shown  that  in  certain  districts  of  the  Presidency 
considerable  supplies,  often  artesian  or  semi-artesian  in  character,  of  subterra- 
nean water  existed.  And,  by  encouraging  the  installation,  of  pumps  driven  by 
internal  combustion  engines,  it  was  proved  that  these  and  other  suppliesof 
water  could  profitably  be  used  for  iri-igation. 

4.  In  September  1908  an  Industrial  Conference  was  held  at  Qotaqamund, 
the  representatives  of  the  leading  industrial  interests  being  invited  to  attend. 
The  object  of  tlie  Conference  was  to  consider  the  best  method  of  developing  fur- 
ther the  work  which  had  been  begun  by  the  Director  of  Industrial  and  Teohnical 
Enquiries,  and  also  to  review  the  question  jof  the  improvement  and  extension 
of  technical  education.  Sixty-eight  resolutions  were  passed  by  the  Conference 
under  the  heads  (1)  Industrial  development,  (2)  Technical  education,  (3) 
Textiles  and  dyeing,  (4)  Sugar,. chemicals  and  leather,  and  (6).  other  industries. 
The  Conference  defined  the  three  functions  of  the  Department  of  Industries  as 
(1)  the  supply  of  advice  in  regard  to  new  industries,  and  the  introduction  of 
new    methods   and    processes,  (2)    the  carrying   out    of  investigations  and 
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experiments,  and  (3)  the  development  of  selected  industries,  and  added  that 
the  department  should  open  a  bureau  of  information  and  an  industrial  museum. 
And  in  regard  to  the  vexed  question  of  pioneer  industries,  the  Conference  passed 
the  following  resolution  :— 

— — "  The  Government  may  undertake,  as  a  pioneer,  the  introduction  of  new  industriej 
or  industrial  processes  for  the  purpose  of  training  students  or  apprentices  or  for 
demonstrating  that  such  industries  will  be  commercially  successful. 

*'  Provided — 

"  (1)  that  no  such  undertakings  be  engaged  in  without  prior  consultation  with  an 
Advisory  Board,  upon  which  Indian  interests  and  the  leading  commercial  and 
trading  interests  in  the  Presidency  should  be  represented; 

"  (2)  that  no  such  undertaking,  if  used  for  demonstrating  any  process  as  commercially 
successful,  should  be  engaged  in,  unless,  after  careful  enquiry,  the  Government 
arrives  at  the  conclusion  that  it  is  one  in  which  the  private  capitalist  does 
not  already  exist  nor  is  willing  to  venture  j 

"  (3)  that  it  should  be  a  principle  of  such  undertakings  that  the  fullest  possible 
publicity  sh  ould  be  given  by  the  periodical  publication  of  reports  and  by  a 
full  statement  of  the  accounts  of  the  undertakings ;  and 

"  (4)  that,  looking  to  the  principle  that  such  undertakings,  if  used  for  demonstrating 
that  any  process  is  commercially  successful,  should  be  directed  to  the  assistance 
of  private  enterprise,  it  should  be  si,  rule  that  Government  should  withdraw  from 
any  such  undertaking  as  soon  as  it  is  clear  that  it  has  sufficiently  demonstrated 
the  advantage  of  the  improved  methods  of  working  in  that  particular 
industry/' 

5.  These  resolutions,  however,  were  not  passed  without  protest.  The  opera- 
tions of  the  chrome-tanning  department,  the  sales  in  which  in  the  year  1907-08  ^ 
had  amounted  to  Rs.  85,520,  had  already  begun  to  excite  alarm  in  business  circles, 
and  three  prominent  representatives  of  European  business  interests  in  Madras 
recorded  a  minute  of  dissent  from  the  resolutions  relating  to  industrial  develop- 
ment, holding  that  Government  should  confine  assistance  to  commerce  to  matters 
of  research,  technical  eduoaition,  industrial  instruction,  and  the  dissemination  of, 
industrial  information.  On  this  point  the  Government  accepted  the  resolution  of 
the  Conference.  They  recognised  as  a  general  principle  that  the  exploitation  of 
industries  should  be  regarded  not  as  a  normal,  but  as  an  exceptional,  function  of 
Government,  and  on  the  general  question  of  the  limitations  that  should  be  set 
to  the  functions  of  the  State  in  attempting  to  promote  industrial  development, 
they  accepted  the  conclusions  arrived  at  by  the  Conference.  Accordingly,  in 
March  1909,  thej  made  the  following  proposals  to  the  Secretary  of  State : — 

(1)  that  a  permanent  Department  of  Industries  under  the  control  of  an 

officer  to  be  styled  the  Director  of  Industries  should  be  created ; 

(2)  that  industrial  education,  as  opposed  to  technical  education,   should 

be  placed  under  this  department ;  and 

(3)  that  the  department  should  further  be  entrusted  with  the  duty  of 

encouraging  trade  by  the  introduction  of  new  industries,  that  it 
should  establish  and  maintain  a  bureau  of  industrial  information, 
and  that  it  should  have  the  charge  of  the  well-boring  and  pumping 
operations  which  were  then  in  progress. 

It  was  further  proposed  that-an  expert  assistant  should  be  attached  to  the 
Director  of  Industries,  who  should  also  have  the  assistance,  as  a  temporary 
measure,  of  experts  in  dyeing,  weaving  and  leather  work. 

6.  Lord  Morley,  however,  in  a  despatch,   dated   29th  July  1910,   differed  Lord  Morley's 
fundamentally  from  the  views  expressed  by  the  Conference  and  approved  by°«spatch. 
Governmeiit  as  the  functions  of  a  Department  of  Industries.    As  before,  he 
condemned  a  pplicy  of  attempting  to  create  new  industries  by  State  interven- 
es A 
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tion,  and  he  was  sceptical  as  to  the  utility  of  State  effort  in  this  direction,  unless 
it  was  strictly  limited  to  industrial  instruction  and  avoided  the  semhlance  of  a 
"commercial  venture.     The  danger  of  a  new  State  industry  was  either  that  it 
would  be  a  petty  and  ineffective  plaything,  or  that  it  would  prove  to  be  a  costly 
and  hazardous  speculation.   The  policy  that  he  sanctioned  was  that  State  ffljids 
might  be  expended  uponiamilarising  the  people  with  such  improvements  in  the 
methods  of  production  as  modern  science  and  the  practice  of  European  countries 
could  suggest.    Further  than  this  the  State  should  not  go,  and  it  should  be'^eft 
to  private  enterprise  to  demonstrate  that  these  improvements  could  be  adopted 
with  commercial  advantage.    He  negatived  the  proposal  to  establish  a  Depart- 
ment of  Industries,  but  he  sanctioned  the  appointment  of  a  Superintendent  of 
Industrial  Education  working  under  the  Director  of  Public  Instruction,  and  he 
also  agreed  to  the  recruitment  of  dyeing,  weaving,  and  leather>  experts  on  the 
condition  that  they  should  be  employed -^ for  instructional  purposes  only.     He 
stated  further  that  his  objections  did  not  extend  to  the  establishment  of  a  bureau 
of  industrial  informatioa  or  to  the  dissemination  from  such  a  centre  of  intelli- 
gence and  advice  regarding  new  industries,  processes  and  appliances,  provided 
that  nothing  was  done  to  interfere  with  private  enterprise. 

7.  As  the  result  of  these  orders  the  Department  of  Industries,  which  on  the 
recommendation  of  the  Conference  had  been  created  in  anticipation  of 
sanction  in  October  1908,  was  abolished,  and  Mr.  Ohatterton  was  placed 
under  the  control  of  the  Kducatioa  Department  as  Superintendent  of  Industrial 
Education.  In  that  capacity  he  still  retained  control  of  pumping  and  boring 
operations,  but  the  chrome  tannery  was  sold,  the  hand-loom  weaving  factory  at 
Salem  disbanded,  and  all  industrial  institutions  were  transferred  to  the  manage- 
ment of  the  Education  Department.  Steps  were  also  taken  to  recruit  the 
experts  whose  appointments  had  been  sanctioned  by  the  Secretary  of  Staite,  The 
above  arrangements,  however,  proved  unworkable,  and  it  was  soon  found 
necessary  to  relieve  Mr  Chatterton  of  his  duties  in  connection  with  industrial 
education  and  to  place  him  on  special  duty  in  connection  with  the  pumping  and 
boring  operations.  In  July  1912,  his  services  were  lent  to  the  Mysore  Darbar, 
and  since  that  date  up  to  the  present  time  he  has  not  been  employed  in  the 
Madras  Presidency. 

8.  Lord  Morley's  orders,  however,  aroused  considerable  opposition  in  India. 
The    Sixth   Indian  Industrial  Congress,  which  was  held    at    Allahabad   in 
December  1910,  protested  against  the  abolition  of  the  Departnaent  of  Industries 
and,  in  the  following  Pebruary,  a  resolution  was  passed  in  the  Legislative 
Council  of  Madras  inviting  the  Secretary  of  State  to  reconsider  his  decision.    In 
pursuance  of  this  resolution,  the  Government  again  addressed  the^  Secretary  of 
State  in  May  1911.    They  referred  to  the  general  disappointment  which   Lord 
Morley's  orders  had  occasioned,  and  laid  stress  on  the^  difference  between   the 
industrial  conditions  of  India  and  those  prevailing  in  Europe,  pointing  out 
how  difficult  it  was  in  a  country  like  Southern  India,  "  to  bridge  the  gulf  which 
exists  between  mere  scholastic  instruction  and  the  practical  application  of 
industrial  teaching,  unless  factories  under  State  management  are  founded." 
And  they  asked  for  authority,  in  special  cases  and   subject  to  the  safeguards 
suggested  by  the  Industrial  Conference,  to  undertake  the  experimental  intro- 
duction of  new  industrial  processes.   Apart,  however,  from  the  question  of  State 
intervention  on  a  commercial  scale  in  industrial  enterprises,  they  asked  for  a 
reconsideration  of  the  decision  regarding  the  creation  of  a  separate  Department 
of  Industries  independent  of  the  Director  of  Public  Instruction.     They  had  no 
objection  to  the  retention  of  the  inspection  of  technical  and  industrial  schools 
under  the  Director  of  Public  Instruction,  provided  that  a  separate  Inspector 
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■Was  appointed,  but  tliey  pointed  out  that  such  matters  as  the  conduct  of  a 
bureau  of  industrial  information  and  the  supply  of  expert  advice  regarding  the 
purchase  of  industrial  and  agricultural  machinery  were  outside  the  province 
of  the  Educational  Department.  -  These  proposals  were  supported  by  the 
Government  of  India,  and  Lord  Crewe's  reply  was  not  altogether  unfavourable. 
He  reaffirmed  Lord  Morley's  decision  against  the  extension  of  the  activities  of 
a  Department  of  Industries  to  trading  on  a  commercial  scale,  but  he  had  no  , 
objection  to  the  creation  of  a  separate  Department  of  Industries,  provided  that 
its  functions  were  confined  within  the  limits  which  will  be  referred  to  later. 
He  asked  for  further  information  regarding  the  proposed  appointment  of  an 
Inspector  of  Industrial  Schools,  and  it  was  not  until  the  end  of  1913  that  final 
orders  were  passed  on  this  poinf,  the  control  and  supervision  of  industrial,  as 
opposed  to  technical,  schools  being  transferred  to  the  Director  of  Industries,  for 
whose  assistance  an  appointment  of  Inspector  of  Industrial  Schools  was 
sanctioned.  Accordingly  the  Department  of  Industries  in  its  present  form 
came  finally  into  existence  on  the  21st  March  1914.  The  functions  of  the 
Director  were  thus  defined  :— 

(.1)  to  collect  information  as  to  existing  industries,  their  needs  and  the 
possibility  of  improving  them  or  of  introducing  new  industries ; 

(2)  to  carry  out  and  direct  experiments  connected  with  local  enquiries  ; 

(3)  to  keep  in  touch  with  local  manufacturers,  to  bring  the  results  of  his 

experiments  to  their  notice,  and  to  obtain  their  co-operation   in 
the  conduct  of  experiments  on  a  commercial  scale ; 

(4)  to  supervise  the  training  of  students ;  and 

(5)  to  advise  Government  with  regard  to  technical  matters  involving 

legislation. 

*  *  - 

9.  Since  these  orders  were  passed,   the  only  important  change  in  the  Subsequent 
function  of  the  department  has  been  the  transfer  in  1916  to  the   Agricultural  changes 
Department  of  all  pumping  and  boring  work.     But  the  outbreak  of  the  war  in 
August  1914  seriously  prejudiced  the  work  of  the  department  in  some  of  its 
branches.     Experimental  and  teaching  work  by  the  Dyeing  Expert  has  been 
stopped  owing  to  the  lack  of  dye-stuffs.     The  Leather  Expert  joined  the  Indian 

Army  Eeserve  of  Officers  in  July  1915.  The  officiating  Director  (Mr.  Tressler) 
followed  suit  last  August,  and  a  Civilian  has  been  placed  on  special  duty  to 
submit  proposals  for  the  reorganisation  of  the  department. 

10.  The  superior  staff  of  the  department  now  consists  of  an  officer  on  Present  staff, 
special  duty,  a  Dyeing  Expert,  and  a  temporary  engineer  who  acts  as  Assistant 
Director.    The  Leather  Expert  is  at  present  on  military  duty,  and  his  place  has 

been  filled  temporarily  by  an  assistant  who,  as  a  Government  of  India  scholar, 
was  trained  in  tanning  at  home.  There  is  a  sanctioned  post  of  Weaving 
^  Expert  which  is  at  present  vacant.  Sub-Engineers  of  the  Public  Works  Depart- 
ment are  at  present  in  charge  of  the  Madura  Technical  Institute  and  of  the 
Glass  Factory,  and  there  are  three  sanctioned  posts  of  supervisors.  The  qtiestion 
of  organising  a  district  staff  is  now  before  Government.  An  Inspector  of 
Industrial  Schools  has  just  been  appointed. 

.  11.  Brief  notes  are  appended  on  some  of  the  activities  of  the  department 
since  its  inception. 

12.  The  first  reference  to  aluminium  in  Madras  that  appears  in  the  records  Aluminium, 
was  in  1891,  when  Mr.  Chatterton  made  proposals  to  the  Government  for  the 
utilisation  of  water  power  in  the  manufacture  of  the  metal.  A  committee  of 
experts  was  appointed  by  the  Secretary  of  State  to  examine  the  proposals,  and 
in  due  course  a  report  was  published,  and  the  matter  left  to  private  enterprise. 
Nothing  practical  resulted  therefrom  till  Mr.  Chatterton  went  on  furlough  in 
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1896,     He  then  consulted  the  offiqers  of  the  British  Aluminium  Obmpany,  who 
informed  him  that  there  was  no  prospect  of  commercial  success  atteniling  the 
manufacture  of  aluminium  in  India,  unless  there  was  a  large  local  market  for 
the  metal.    Ho  then,  with  the  sanction  of  the  Director  of  Public  Instruction, 
proposed  to  introduce  the  working  up  of  aluminium  into  some  of  the  industrial 
schools  in  the  Presidency  and,  on  his  return  from  furlough  at  the  end  of  1897, 
he  brought  out  a  hundredweight  of  metal  for  the  purpose.     He  was  given  per- 
mission to  make  expieriments  in  the  School  of  Arts  and,  early  in  1898,  he  applied 
for  funds  to  carry  on  the  work.    This  application  was  refused";  but  a  further 
application  to  carry   on  the  work  at  his  own  expense  was  sanctioned.    At  the 
end  of  March,  Government  reversed  their  previous  decision  and  sanctioned  the 
expenditure  of  a  sum  of  Ks.  3,800  on  the  purchase  of  metal  and  agreed  to  the 
experiments  forming  an  integral  part  of  the  work  of  the  School  of  Arts.    Wo 
great  difficulty  was  experienced  in  manipulating  the  metal,  and,  from  the  outset, 
the  work  done  was  sold,  though  it  was  naturally  rough  and  deficient  in  finish. 
Coppersmiths  and  bell-metal  founders  were  employed,  and,  at  first,  indigeflous 
methods  of  working  were  adopted.    J3ut  gradually,  as  the   workmen  became 
more  skilled,  changes  were  made,  and  improved  methods  and  modern  tools  were 
introduced,  with  the  result  that  the  cost  of  production  was  considerably  reduced. 
Attention  was  also  paid  to  the  Commercial  side  of  the  venture.     From  the 
outset    there   was  a  good   demand  from  the  military  authorities  and  from 
Europeans  for  aluminium   vessels,  and  by  establishing  agents  and  subsidiary 
workshops  at  various  places,  the  Indian  demand   was  also  stimulated.     The 
following  figures  give  the  annual  receipts  and  charges  of  the  aluminium 
department  till  it  was  sold  in  1903 :— 


Year. 

Beceipts. 

Charges. 

Rs.        A. 

p. 

Rs.      Jk. 

p. 

1897-98     . 

* 

3,500     0 

0 

1898-99- . 

41.,621  13 

9 

45,014     7 

5 

Ib99-1900 

91,432     0 

8 

93,000     0 

0 

1900-01  . 

;          .       I,37,<t52     2 

9 

1,94,936  14 

0 

1901-02    . 

.       1,84,549  13 

8 

2,34,874     7 

7 

1902-03   . 

.       1,69,711  15 

8 

2,24,001     0 

8 

1903-04  . 

.       2,91,582     8 

6 

94,142  15 

1 

13.  In  1900  the  Indian  Aluminium  Company  was  formed  by  Mr.  Eardley 
Norton,  then  practising  as  a  barrister  in  Madras,  with  the  view  of  following 
up  and  developing  the  pioneer  work  of  the  Department  of  Industries.  Eor  the 
time  the  company  worked  in  conjunction  with  the  department  to  open  up  a 
market  in  India,  and  in  1903  it  was  decided  that  the  time  had  arrived  when 
private  enterprise  could  be.  left  to  carry  on  the  business  unaided.  Accordingly 
in  September  1903,  the  company  took  over  the  aluminium  department"  of  the 
School  of  Arts,  purchasing  all  fhe  tools,  plant  and  stock  after  valuation.  The 
results  of  the  valuation  showed  that  the^department  had  made  a  netfc  profit  of 
about  Es.  60,000  during  the  period  it  had  been  pioneering  the  industry.  Of 
this  surplus  one  half  was  surrendered  to  the  Indian  Aluminium'  Company  as  a  free 
gift  to  enable  it  to  finance  the  transfer.  The  Government  of  India  also  permit- 
ted Mr.  Chatterton  to  act  as  Consulting  Engineer  to  the  company  for  a  period 
of  eighteen  months  from  the  date  of  transfer.  The  company  is  now  firmly 
established  in  Madras.  It  has  extended  the  use  of  machine  processes  as  far  as 
possible  in  its  workshops,  but  in  spite  of  this  fact  it  employs  on  an  average 
nearly  250  workmen.  The  nominal  capital  of  the  company  is  Es.  10  lakhs. 
In  the  six  years  preceding  1911)  it  paid  on  an  average  a  dividend  of  12§  per 
cent,  on  a  paid-up  capital  of  Es.  6,80,000,  but  since  the  war  owing  to  army 
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contracts  its  dividends  have  been  mucli  larger.  Since  the  prohibition  of  the 
import  d!f  alumininm  into  India — a  war  necessity — the  company  has  taken  up 
the  manufacture  of  copper  and  brass  ware.  Prom  plans  prepared  by  Mr. 
Chatterton,  it  has  furnished  the  equipment  of  the  two  large  sandalwood-oil 
distilleries  which  have  recently  been  started  in  Bangalore  and  Mysore.  The 
manufacture  of  aluminium  vessels  is  also  carried  on  in  seven  factories  in  the 
city  of  Bombay  and  in  three  factories  in  Eatnagiri.  It  has  also  become  a 
bazaar  industry  in  the  Godavari  district  of  this  Presidency.  Before  the  war 
60  or  70  workshops  were  engaged  in  the  industry  in  Eajahmundry  alone,  and 
3,000  men  were  employed,  the  men  skilled  among  them  earning  from  Rs.  30 
to  Es.  40  a  month.  The  vessels  manufactured  were  sent  all  over  India  as  far 
as  Benares  in  the  iiorth  and  Madura  in  the  south.  But,  as  the  figures  given 
below  indicate,  the  bazaar  in4ustry  has  been  hard-hit  by  the  war.  The  "export 
of  aluminium  from  England  has  been  prohibited,  and  it  is  now  unprocurable 
except  at  fancy  prices. 

14.  Aluminium  is  not  made  in  India,  and  the  existing  industry,  which  is 
entirely  an  offspring  of  the  company's  work  at  the  School  of  Arts,  extends  only 
to  the  manufacture  of  aluminium  vessels.  But  such  as  it  is,  and  though  the 
war  has  materially  affected  it,  it  is  an  industry  of  some  dimensions  as  the 
appended  table  of  imports  of  aluminium  into  India  shows : — 


Table  of  imports. 


Tear. 

Bom'bay. 

Mac 

ras. 

Cocanada. 

Total. 

• 

UWT. 

LAEHS. 

Rs. 

O^T. 

liAEHS. 

Es. 

OWT. 

LAEHS. 

Rs, 

OWT. 

lAEHS. 
Es.     , 

X904-05     . 

... 

... 

890 

1'05 

... 

890 

1-05 

1905-06    . 

188 

0-25 

1,615 

1-81 

... 

'• 

1,803 

2-06 

1906.07    . 

429 

0-71 

1.535 

2-18 

... 

1.964 

2-89 

1907-08    . 

1,126 

178 

1,570 

1-89 

... 

2.696 

3-62 

1908-09     . 

,.1,1B8 

103 

•  2,275 

1-91 

301 

0-27 

,3,734 

3-21 

J909-10     . 

5,373 

4-04 

4.477 

3-46 

1,898 

1-52 

11.740 

9-02 

1910-11     . 

7,b75 

6-38 

2,336 

1-78 

1,573 

1-08 

11.784 

9-24 

1911-12 

12,258 

8-91 

6,267 

4-39 

3.086 

1-90 

21.611 

15-20 

1912-13     . 

26,118 

19-46 

4,089 

2-82 

4,847 

■2-90 

35,054 

25-18 

1913-14     . 

17,714 

14-910 

5,056 

3-81 

3,362 

2-48 

26,132 

21-19 

1914-J5    . 

7,673 

6-46" 

3,681 

3-10 

3,242 

2^32 

14.596 

11-88 

1916-16     . 

10,407 

9-78 

3.141 

2-90 

1,301 

0'95 

14,849 

13-CO 

15.  The  question  of  the  intervention  by  Government  in  the  Madras  Chrome  tanning, 
tanning  industry  was  first  taken  up  in  January  1903,  when  the  Chamber 
of  Commerce  *was  consulted  as  to  the  causes  which  had  led  to  the 
temporary  decline  of  the  industry  in  Madras,  and  as  to  whether  Government 
could  do  anything  to  assist  the  industry.  The  Chamber's  reply  was  in  the 
negative.  It  ascribed  the  falling  off  in  the  industry  to  a  natural  reaction 
following  the  overrprcduction  of  the  previous  years,  and  thought  that  the  industry 
would  revive  in  the  natural  course  without  interference  by  Government. 
Chrome  tanning  was  not  feasible  in  Madras  owing  to  climatic  difficulties,  the 
process  having  already  been  tried  by  an  experienced  tanner  brought  out  from 
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home  and  found  impracticable.    The  whole  question  was  reviewed  by  Mr. 
Ohatterton  in  a  report,  which  was  later  expanded  into  a  monograph  on  the 
Madras  Leather  Trade,  and  in  March  1903  Government  decided  that  no  reason 
existed  for  State  intervention.  Later  on,  however,  in  the  same  year  this  decision 
was  reconsidered  with  reference  to  the  economic  wasfe  involved  in  the  use  of 
country  leather  for  kavalais  or  the  buckets  used  by  the  ryots  for  well  irrigation. 
Large  numbers  of  sthese  buckets  were  required  annually  by  the  ryots,  for  owing 
to  inferior  methods  of  tanning  the  leather  perished  after  a  comparatively  short 
period  of  use,  and  Mr.  Ohatterton  suggested  that  experiments  should  be.  made 
with    the     object  of    introducing    and    popularising    the    more    enduring 
chrome   leather.-  In    September    1903,    therefore,    Government    sanctioned 
the  expenditure  of  a  sum  of  Es.  2,000  on  experiments  in  the  School  of  Arts  to 
determine  whether  chrome  tanning  could  be  successfully  carried  on  in   the 
Presidency,  the  object  in  view  being  not  to  manufacture  a  leather  which  would 
compete  with  the  products  of  Europe  and  America,  but  merely  to  turn  out 
something  superior  to  the  locally  made  article.     The  field   of  chrome  tanning 
was  at  that  time  clear.     It  is  true  that  in   1910,   when  the  operations  of  the 
department  had  led  to  the  whole   question  of   State  interference  with  private 
enterprise  arising  in  an  acute  form,  the  Chamber  of  Commerce  explained  that  its 
letter  of  1903  had  been  written  solely  with  reference  to  chrome  tanning  by  the 
two-bath  process,  and  stated  that  the  one-bath  process  h,ad  been  found  practicable 
before  the  department  had  undertaken  its  further  development.    Nevertheless, 
it  does  not  appear  that  at  the  time  when  the  department  began  work,  any  one 
else  was  engaged  in  chrome  tanning,  though  Mr.  Chambers,  of  Messrs.  Chambers 
&  Co.,  began  work  on  an  experimental  scale  some  months  later,  instigated  by 
Mr.  Brand,  the  Assistant  in  the  School  of  Arts  in  immediate  charge  of  the 
experimental  work. 

16.  The  experiments  at  first  were  conducted  on  a  small  scale,  the  establish- 
ment consisting  merely  of  a  tanning  maistry,  a  flesher  and  three  coolies,  but, 
even  in  the  first  year,  the  sales  amounted  to  Es.  4779,  and  enquiries  from  all 
parts  of  India  indicated  that  the  venture  had  aroused  considerable  interest.  The 
demand  for  water  buckets,  however,  was  not  great  at  first,  and  it  was  soon  found 
necessary  to  tmbark  on  the  manufacture  of  boots,  shoes  and  sandals,  partly  in 
order  to  popiilarise  the  use  of  chrome  leather  and  partly  in  consequence  of  the 
difficulty  of  disposing  of  the  leather  cuttings  not  utilisable  in  the  making  of 
water  buckfets.  Chrome-leather  water  buckets  gradually  became  more  popular, 
and,  in  the  year  1908-09  Es.  9,000  worth  of  leather  was  sold  for  this  one  purpose 
in  two  districts  of  the  Presidency,  but  the  main  business  of  the  department 
always  consisted  in  supplying  the  demand  for  foot-wear,  especially  sandals.  A 
boot  shop  was  opened  in  the  Mount  Eoad  by  private  enterprise,  and  large  orders 
for  sandals  were  obtained  from  some  Government  departments.  In  1907-08 
alone,  nearly  20,000  pairs  of  sandals  were  sold.  The  scale  of  these  operations 
necessitated  the  removal  of  the  department  from  the  School  of  Arts,  and,  in 
Marcji  1908,  the  department  moved  over  to  a  tannery  of  its  own  at  Sembiam 
near  Madras.  Another  consequence  was  that  the  commercial  side  of  the 
venture  now  began  to  attract  attention.  At  the  end  of  1908,  Messrs.  Chambers 
&  Co.  entered  a  protest  against  the  department's  interference  with  private  trade, 
and,  in  the  following  year,  further  protests  were  made  by^  the  Upper  India 
Chamber  of  Commerce  and  by  the  Madras  Chamber.  In  reply  to  these  protests 
Government  expressed  their  willingness  to  withdraw  from  the  venture,  and,  in 
July  1910,  they  accepted  an  offer  from  the  Eewah  Darbar  to  purchase  the  plant 
of  the  tannery  for  the  sum  Es.  50,000,  the  whole  stock  also  being  taken  over  at 
a  valuation.    The  transfer  was  finally  effected  in  the  beginning  of  1911. 
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17.  The  appended  statement  shows  the  receipts  and  charges  of  the 
department  from  the  inception  of  the  operation  till  the  tannery  was  finally 
closed  down  : — 

Total  cost  of  the  chrome-tanning  department  from  the  leginning  to  the  end. 


Expenditure. 


Capital  outlay. 

Land  and  Lnildings 

Machinery  .  • 

Improvementa 
buildings. 


to 


Charges, 


1903-04 
1904-05 
1905-06 
1906-07 
1907-08 
1008-09 
1909-10 
1910-11 


Details. 


Es.    A.    p. 

13,100  0    0 

35,518  0    0 

20,978  0    0 


2,200  «  0 
5,495  0  0 
49,435  6 
72,322  3 
88,727  12 
1,35,463  10  0 
199.704  18  9 
33,626  15  11 


Total. 


Ea.    A.    p. 


69,596    0    0 


4,86,975  13    7 


5,56,571  13    7 


Eeceipts. 


Receipts. 


Sale  of  the  tannery 
with  machinery. 


Sales—' 


1903-04 

1904-05 

1905-06 

1906-07 , 

1907-08 

190809 

1909-10 

1910-11 


Details. 


50,000    0    0 
\ 


41 
4,470 
25,629 
51,46.'; 
85,857 
1,07,793 
83,971 
9i,585 


Total. 


Ee.    A.    V. 


50,000    0    0 


4,51,317    9    7 


5,01,317    9    7 


Jfet  cost; 


Ea.    A,    p. 


55,254    4    0 


Note. — Fignres  are  taken  from  the  draft  final  report  after  the  closing  of  the  chrome  tanning  business. 

It  will  be  seen  that  the  nett  cost  to  Government  was  Es.  55,000  odd  spread 
over  a  period  of  seven  years.  The  chrome-leather  industry  is  now  firmly 
established  in  India,  at  any  rate  as  regards  certain  classes  of  leather,  and  there 
is  no  doubt  butlhat  the  Government  of  Madras  helped  materially  to  contribute 
towards  this  result.  Messrs.  Chambers  &  Co.'s  tannery  at  Pallavaram  now 
employs  about  1,100  men,  partly  on  bark  and  partly  on  chrome  tanning. 

18.  The  superintendent  of  the  Mysore  Tannery,  Limited,  and  managing 
agent  of  the  Berhampiir  Leather  Manufacturing  Company,  Limited,  (which 
two  tanneries  turn  out,  it  is  reported,  Es.  1,50,000  worth  of  chrome  upper  leather 
every  month)  was  trained  by  Mr.  Chatterton,  and  in  addition  there  are  the 
following  tanneries  in  India  engaged  to  a  greater  or  less  extent  in  the  manlifac- 
ture  of  chrome  leather  : — 

The  National  Ta,nDery,  Calcutta, 
The  TJtkal  Tannery,  Cuttack. 
The  Thazgunj  Tannery,  Agra. 
The  Allahabad  Tannery,  Allahabad. 
The  Eewah  State  Tannery,  Ilmaria. 
The  Calcutta  Tannery  Syndicate,  Calcutta.   ^ 
At  least  two  of  these  fenneries  were  started  by  students  originally  trained  by  ' 
Mr.  Chatterton. 

19,  Experiments   in   improved   methods    of  weaving    were     commenced  Weaving, 
in   the  beginning  of   1901-02,   and  a  few  fly-shuttle  looms  were  set  up  in 

the  School  of  jM-ts  with  the  object  of  obtaining  experience  as  to  their 
working  capacity  and  data  regarding  -their  possibilities.  At  the  same  time 
certain  improved  methods  of  sizing,  chiefly  hank  sizing,  were  tried.  About  the 
beginning  of  next  year,  the  looms  were  removed  to  the  Anjuman  Buildings 
and  the  experiments  continued  there.  Hank  sizing  was  soon  given  up,  as  the 
results  of  .the  experiments  were  found  unsatisfactory.  The  looms 
were  of  the  type  of  those  already  in  use  in  the  Basel  Mission  weaving 
establishments  in  the  Madras  Presidency  on  the  west  coast,  hut,  so  far  as 
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was  known,  no  attempt  had  ever  been  made  to  turn  out  purely  indigenous  cloths 
on  fly-shuttle  looms,  and  it  was  to  achieve  this  object  that  investigations  were 
begun.  At  first  the  manufacture  of  Madras  handkerchiefs  was  taken  up,  and, 
though  it  was  not  much  of  a  success  at  the  beginning,  gradual  improvements 
were  effected.  Experiments  with  the  Madras  handkerchiefs  and  subsequently 
with  other  classes  of  indigenous  goods,  such  as  saris  and  dhotis,  yielded  results 
which  left  no  doubt  as  to  the  practicability  of  turning  out  a  much  larger 
percentage  of  cloth  on  a  fly-shuttle  loom  than  on  the  ordinary  country  loom. 
In  1905  it  was  decided  to  continue  the  experimental  work  in  a  properly 
organised  hand-loom  weaving  factory.  Accordingly,  in  February  1906,  a  weav- 
ing factory  was  opened  at  Salem,  where,  there  was  a  large  weaver  population, 
the  objects  in  view  being,  in  the  words  of  Mr.  Ghatterton,  to  ascertain  by 
experiment  whether  it  w'as  possible  to  improve  the  conditions  of  the  hand 
weavers  in  Southern  India : — 

(1)  by   substituting  for  the  country  hand-loom  an  improved  hand-loom 

which  would  enablfe  the  weaver  to  produce  a  greater  length 
of  cloth  in  a  given  "time,  without  in  any  way  sacrificing  the 
essential  characteristics  of  the  ccfuntry  hand-woven  goods ; 

(2)  by  introducing  the  factory  system  among  weavers,  so  that  they  might 

work  under  the  management  of  men  with  commercial  and  manu- 
facturing experience  and  so  that  capital  and  organisation  might 
be  introduced  into  the  industry ;  and 

(3)  by  introducing,  if  possible,  improved  preparatory  processes  to  diminish 

the  cost  of  the  preliminary  warping  and  sizing.   - 

20.  Much  difficulty  was  experienced  in  getting  together  a  suffiqient  number 
of  capable  hand  weavers  adequately  to  test  the  possibilities  of  a  hand-loom 
factory.     Good  wages  and  regular  continuous  employment  were  offered,  but  the 

,  weavers  much  preferred  working  in  their  own  houses  assisted  by  their  women 
and  children,  and  evinced  great  dislike  to  the  discipline  and  regular  hours 
incidental  to  factory  life.  Few  of  them  moreover  -  were  free  agents.  Most  of 
them  were  in  the  hands  of  the  cloth  merchants,  who  viewed  the  factory  with 
suspicion  and  directed  their  influence  against  it.  By  dint  of  patience,  however, 
improvement  was  effected,  and  though,  even  in  the  last  year  of  the  factory's 
existence,  complaints  were  made- that  .practical  weavers  of  the  right  class  would 
not  work  in  the  factory,  the  financial  results  of  each  year  showed  a  progressive 
improvement  and  indicated  that,  if  properly  managed,  a  hand-loom  factory 
might  be  a  success.  Thus  the  factory  aroused  considerable  interest,  and  was 
the  direct  cause  of  numerous  small  private  factories  being  started.  Subsequent 
investigations  showed  that  most  of  these  factories  failed  sooner  or  later,  the 
causes  of  the  failure  being,  it  was  reported,  (1)  lack  of  technical  knowledge  on 
the  part  of  the  management,  (2)  inability  of  the  directors  to  work  harmoniously 
together,  and  (3)  the  dislike  of  the  weavers  themselvei  of  discipline  and  control ; 
but,  as  will  be  shown  later,  they  helped  to  popularise  the  fly-shuttle  loom. 

21.  Not  much  progress  was  made  in  the  improvement  of  the  preparatory 
processes  in  order  to  diminish  the  cost  of  the  preliminary  warping  and  sizing. 
A  complete  plant  of  warping  and  sizing  machinery  was  obtaibed  from  England 
in  1907,  but  only  negative  results' were  obtained,  and  little  further  work  on  the 
problem  was  attempted  at  Salesm.  One  of  the  facts,  however,  brought  out  by  the 
weaving  competition  held  at  Madras  in  1908  was  that  the  sizing  methods  of  the 
Presidency  were  much  in  advance  of  those  in  use  in  other  parts  of  India. 

22.  Undoubtedly  the  most  useful  work  done  at  the  factory  was  in  connec- 
tion with  the  first  of  the  problems  which  Mr.  Ghatterton  set  out  to  solve.  From 
tjhe  time  when  weapying  had  first  been  started  by  Gqvernn^ent,  expeyinients  l^acl 
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■been  made  with  the  fly-shuttle  loom  and  various  small  improvements  had  beeil 
effected,  and  the  type  of  loom  ultimately  adopted  at  the  Salem  Factory  msls 
practically  the  old  English  fly-shuttle  loom,  modified  as  far  as  possible  in  the 
direction,  of  simplicity  and  so  as  to  suit  it  for  the  manufacture  of  indigenous 
-cloths.  .  But  numerous  other  types  of  improved  looms  were  kept  under  ohserva- 
tion  and  trial,  and,  in  1908,  a  weaving  competition  was  arranged  at  Madras  with 
the  object  of  procuring  definite  data  regarding  the  merits  of  the  various  types  of 
loom  w^hich  were  then  being  offered  to  the  Indian  weaver.  The  result  of  the 
competition  was  to  confirm  the  conclusions  of  the  Salem  Factory,  the  looms 
which  did  the  best  all  round  work  being  those  manufactured  at  Madras  on  the 
lines  of  the  old  English  band-loom.  The  advantages  of  this  type  of  loom  over 
the  country  loom  have  been  described  as  follows  :— 

(1)  The  fly-shuttle  slay  is  cheaper  than  the  ordinary  slay ; 

(2)  the  fly-shuttle  gives  a  greater  outturn ;  the  increase  varies  not  only 

with  the  experience  and  skill  of  the  weaver,  but  also  with  the 
different  counts  of  yarn  used,  the  outturn  relative  to  that  of  the 
country  loom  being  nearly  double  in  the  case  of  coarse  counts, 
more  than  50  per  cent,  greater  with  medium  counts  and  rather 
less  than  25  per  cent,  greater  with  iiner  counts  ranging  from  80's 
tol50's. 

Efforts  accordingly  were  made  to  spread  the  use  of  the  fly-shuttle  loom,  but 
the  results  were  not  at  first  apparent,  and  pessimistic  remarks  about  the 
prospects  of  success  appear  more  than  once  in  the  earlier  reports.  As  a  matter 
of  fact,  the  use  of  the  fly-shuttle  spread  with  considerable  rapidity,  partly 
owing  to  demonstration  work  done  by  the  private  factories  alluded  to  above, 
and  a  census  of  fly-shuttle  looms  in  ordinary  use,  taken  in  1911,  revealed  the 
existcQce  in  the  89  towns  and  villages  visited  of  not  less  than  6,528  looms  fitted 
with  fly-shuttle  slays.  Practically  all  these  villages  were  in  the  coast  districts 
north  of  Madras,  and  it  was  estimated  that  in  these  districts  roughly  40  per  cent, 
of  the  weavers  had  adopted  the  new  method  of  plying  the  shuttle. 

23.  The  factory  was  worked  on  a  commercial  scale,  so  far  as  an  experi- 
mental factory  could  be  run  on  commercial  lines.  Besides  cotton  goods,  silk 
cloths  and  worsted  shawls  were  manufactured,  and  the  sale  receipts  in  some 
years  amounted  to  nearly  Es.  12,000.  But  this  fact  proved  the  factory's 
undoing.  I'he  Chamber  of  Commerce  entered  a  protest;  Lord  Morley's  ultima- 
tum followed  shortlv  afterwards ;  and  the  factory  was  closed  in  September 
1910. 

24.  In  the  meantime,  on  the  recommendation  of  the  Industrial  Conferencej 
it  had  been  decided  to  appoint  a  weaving  expert  and  to  open  a  weaving  institute 
at  Madura.  A  Government  of  India  scholar  was  appointed  to  the  expert's 
post,  but  he  was  not  much  of  a  success,  and  his  services  were  dispensed  with 
after  a  few  months'  trial.  The  project  of  a  weaving  institute  at  Madura  also 
took  a  long  time  to  mature,  and.  after  the  closure  of  the  Salem  Factory,  some 
rather  desultory  work  followed,  mainly  in  the  demonstration  of  jacquard  looms. 
At  the  end  of  1911,  however,  as  already  noted,  a  census  of  fly-shuttle  looms  was 
made.  It  was  found  that  the  loom  had. already  become  very  popular  and  that 
the  use  of  it  was  steadily  increasing,  and  the  enquiry  also  indicated  that  further 
demonstration  work  was'  necessary  in  the  direction  of  introducing  (1)  some  sort 
of  warping  mill  in  places  where  the  fly-shuttle  had  been  adopted,  (2)  dobbies 
for  weaving  simple  designs,  (3)  the  jacquard  machine  for  complicated  pp.ttQrns, 
and  (4)  the  frame  loom,  wherever  it  might  be  profitable.  Previous  experience 
pointed  to  the  conclusion  that  the  best  way  to  convince  the  weavers  of  the 
efficiency  of  any  new  appliance  was  by  demonstrating  it  at  their  very  doors, 
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and  though  it  was  recognised  that  the  introduction  of  improved  appliances 
would  not  by  itself  solve  all  the  problems  connected  with  the  improvement  of 
the  material  condition  of  the  weavers,  it  was  decided  to  organise  a  peripatetic 
weaving  party  for  the  purpose  of  demonstrating  to  the  weavers  the  advantages 
of  improved  methods  of  work  and  appliances. 

25.  The  first  party  accordingly  was  organised  in  March  1913  for  work  in. 
the  southern  districts  of  the  Presidency.  The  party  consisted  of  a  superinten- 
dent and  five  weavers,  and  was  equipped  with  the  following  plant ;  warping  mill, 
beaming  frame,  frame  loom  with  automatic  take-up  motion,  spare  slays,  dobbies, 
jacquard  machine,  and  card-cutting  machines.  A  small  stock  of  machinery  for 
sale  was  added.  A  second  party  for  the  Northern  Circars  was  organised  in  1914. 
In  the  southern  districts  the  chief  work  done  has  been  in  pushing  the  introduction 
of  fly-shuttle  slays  and  dobbies,  but  in  the  northern  districts,  where  weaving  is 
more  advanced,  warping  mills  and  dobbies  have  been  popularised  to  some  extent. 

26.  The  cost  of  the  weaving  operations  of  the  department  in  each  year  since 
the  operations  were  begun  is  exhibited  in  the  following  table : — • 

Weaving  experiments. 


1901-Oa 
1902-03 
1908-04 
1904-05 
1905-06 
1906-07 
1907-08 
1908-09 
1909-10 
1910-11 
1911-12 
1912-13 
1913-14. 
1914-15 
1915-16 


Keceipts. 

Expenditure 

Es. 

/   lis. 

177 

2,281 

4,174. 

12,779 

3,592 

10,210 

3,427 

7,037 

2,512- 

10,935 

6,623 

>    17,535 

10,537 

15,023 

11,775 

15,768 

8,601 

14,341 

9,147 

11,390 

1,430 

_        5,476 

1,054 

4,229 

Z,IU 

9,521    ■ 

2,347 

8,921 

1,417 

9,501 ' 

Total 


69,969         l,54,-947 


Pumping  and 
Boring. 


27.  The  nett  expenditure  was  thus  Es.  84,978  spread  over  fifteen  years. 
In  return  for  this  expenditure  the  department  can  claim  to  have  attained  a 
considerable  measure  of  success  in  the  introduction  of  the  fly-shuttle  loom  and 
other  improved  appliances.  Ten  years  after  the  first  experiments  were  begun 
as  the  result  of  the  census  taken,  6,500  looms  out  of  15,500  counted  were  found 
to  be  fitted  with  fly-shuttle  slays,  and  it  was  estimated  that  in  the  coast  districts 
north  of  Madras  40  per  cent,  of  the  weaver^  had  adopted  |;he  fly-shuttle.  In 
1915,  the  proportion  in  the  Kistna  district  had  risen  to  two-thirds,  and,  at  a 
conservative  estimate,  the  number  of  fly-shuttle  looms  in  use  in  the  Presidency 
may  be  put  at  something  like  15,00Q.  Mr.  Chatterton  has  estimated  that  the 
adoption  of  the  fly-shuttle  increases  the  wages  of  a  weaver  by  Es.  2-8-0  per 
mensem,  and,  on  the  basis  of  this  figure,  the  monthly  increase  in  wages  result- 
ing from  the  adoption  of  the  fiy-shuttle  may  be  put  at  Es.  37,500  per  mensejm 
or  Es.  4^  lakhs  per  annum.  — 

28.  The  records  of  the  pumping  and  boring  branch  of  the  department  are 
very  voluminous,  and  it  is  not  possible  here  to  give  more  than  a  very  hfiet  sketch 
of  the  development  of  the   operations.    In   September  1903,  the  aluminium 
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mdustry  was  made  over  to  the  Indian  Aluminium  Company,  and,  as  pErt  of 
his  programme  of  work  in  connection  with  the  development  of  Indian  in- 
dustries, Mr.  Chatterton  proposed  that  a  number  of  pumping  installations 
should  be  set  up  with  the  object  of  demonstrating  the  advantages  of  modern 
machinery  in  agricultural  operations.  Some  work  had  already  been  done  in 
this  direTition,  and  Mr.  Chatterton  himself  and  the  Public  Works  Department 
had  both  experimented  with  pumping  by  machinery.  But  these  experiments 
had  furnished  evidence  merely  as  to  the  value  of  lift  irrigation  on  a  compara- 
tively large  scale,  and  much  scepticism  still  prevailed  as  to  whether  compara- 
tively small  areas  of  land  could  be  profitably  irrigated  by  small  engines  and 
pumps.  One  small  installation  had  already  been  put  up  at  Melrosapuram  in 
the  -Chingleput  district,  and,  in  1904,  permission  .was  obtained  to  open  four  other 
pumping  stations,  where  experiments  w^ere  begun,  with  engines  varying  in 
horse  power  from  3 J  to  6|,  and  with  three  and  f oar-inch  pumps.  From  the 
first,  the  progress  made  w^as  encouraging,  and  by  March  1906  so  many  applica- 
tions for  assistance  had  been  received  that  Government  agreed  to  advances 
being  made  under  the  Land  Improvement ,  Loans  Act  for  the  purchase  of  oil 
engines  and  pumps,  and  provided  Mr.  Chakerton  with  the  nucleus  of  a  staff  to 
assist  those  wishing  to  put  up  installations  with  advice  and  supervision.  A  class 
for  training  oil-engine  drivers  was  also  opened,  at  the  School  of  Arts.  It 
soon  became  evident,  however^  that  very  few  of  the  wells  in  the  Presidency 
could  furnish  enough  water  to  make  it  w^orth  while  to  put  in  an  engine  and 
pump,  and  that,  in  order  to  bring  pumping  installations  into  more  extended  use, 
it  would  be  necessary  to  deepen  existing  wells  or  to  sink  new  ones  so  as  to  tap 
the  subterranean  reservoirs,  which  were  suspected  to  exist  at  no  very  great 
depth  in  certain  districts  of  the  Presidency.  These  results  had  been  anticipated 
from  the  very  beginning,  and,  in  1904,  a  set  of  boring  tools  was  purchased,  with 
which  experimental  borings  were  put  down  in  various  places.  This  led  to  the 
discovery  of  sub-artesian  water  both  in  the  Chingleput  and  South  Arcot  districts, 
and  it  became  evident  that  it  was  desirable  greatly  to  extend  the  scale  of  opera- 
tions. -Accordingly,  in  1906,  the  boring  branch  of  the  department  was  inaug- 
urated by  thfe  deputation  of  a  special  party  to  the  Chingleput  district,  partly 
to  develope  well  irrigation  by  the  expeditious  disposal  of  applications  for  loans,'' 
and  partly  to  prevent  waste  of  money  by  preliminary  borings  before  wells  were 
sunk.  Later  on,  the  operations  of  the  party  were  extended  to  the  improvement 
of  existing  w^ells, .  and  from  this  time  forward  progress  was  rapid,  until  the 
outbreak  of  the  war  operated  as  a  check.  By  March  1916,  operations  were  in 
progress  over  nearly  the  whole  of  the  Presidency,  and  3,333  borings  had  been 
put  down.  Rather  more  than  half  of  these  borings  w^ere  made  for  the  purpos9 
of  improving  existing  supplies,  the  remainder  being  fresh  explorations.  The 
percentage  of  success  is  reported  to  have  exceeded  60,  sub-soil  water  being  met 
with  at  depths  ranging  from  35  to  200  feet.  In  the  same  period,  818  local 
investigations  were  made  in  connection  with  projected  pumping  installations, 
more  than  400  installations  were  set  up,  and  a  sum  of  Rs.  2,99,800  was  advanced 
under  the  Land  Improvement  Loans  Act  to- 117  persons  for  the  purchase  of  oil 
engines  and  pumps.  Many  other  installations  were  put  up  independently 
of  the  department,  the  machines  being  mostly  obtained  from  engineering  firms 
on  the  hire-purchase  system,  and  an  admittedly  incomplete  census  taken  in  1915. 
disclosed  the  existence  of  nearly  900  installations  irrigating  an  estimated  area 
of  nearly  50,000  acres.  In  addition,  a  number  of  oil  engines  were  iostalled 
under  the  advice  and  with  the  aid  of  the  department,  in  rice  mills  and  other 
industrial  concerns, 

29.  The  rapid  increase,   however,  in   the  popularity  of  oil  engines  and 
pumps  entailed  correspondingly  heavy  work  in  the  department.    In  the  cir- 


ilt 


\fedmstances  of  South  India,  it  was  necessary  to  provide  for  the  supervision  and 
periodical  inspection  o.f  the  pumps.  A  system  of  compounding  fees  was 
accordingly  instituted,  and,  by  1915,  266  plants  were  on  the  inspection 
list.  For  inspection  and  boring  purposes  the  pumping  and  boring  staff  was 
augmented  from  time  to  time,  till,  in  1915,  it  consisted  of  12  supervisors, 
21  mechanics  and  38  boring  maistries.  Much  of  the  Director's  time  \^as  taken 
up  in  the  supervision  of  his  supervising  staff  and  in  what  was'  practically  con- 
sulting engineering  work.  Most  of  this  work,  moreover,  was  work  which  really 
appertained  to  the  Agricultural  Department,  and  eventually  that  department 
was  strengthened  by  the  appointment  of  an  Agricultural  Engineer  who  has 
relieved  the  Director  of  Industries  of  all  work  connected  with  pumping 
and  boring. 

The  following  statement  exhibits  the   cost  of  the  pumping  and  boring 
department  from  1^04-05  to  1916-16: — 


Pumpirig  and  Boring  Operations. 


Year. 

ii^03-06 

1906-07 

1907-08 

1908-09' 

1909-10 

1910-11 

1911-12 

1912-13 

1913-14 

1914-15 

1915-16 


- 

Total 

. 

Receipts. 

Expenditure. 

Rs. 

Es. 

*65,033 

14,105 

53 

21,444 

2,692 

39,177 

4,370 

-46,908 

5,987 

66,299 

14,461 

63,060 

26,407 

98,757 

31,237 

1,54,076 

38,654 

1,58,017 

40,429 

1,17,920 

1,64,290 


8,44,796 


Industrial 
installations. 


30.  The  oil  engines  first  used  by  the  department  were  Vorked  with 
kerosene  oil ;  but  at  the  request  of  the  Shell  Transport  and  Trading  Company, 
which  then  supplied  MadraiS  with  kerosene  oil,  experiments  were  taken  up 
with  a  view  to  utilising  the  very  large  stock  of  liquid  fuel  which  had  been 
brought  out  to  Madras,  in  the  hope  that  it  would  be  found  suitable  for  gene- 
rating steam  in  the  mills  and  factories.  The  scheme  proved  a  failure  and  the 
company  were  left  with  a  large  tank  containing  about  4,000  tons  of  liquid 
fuel  on  their  hands.  It  was  found  that  the  Hornsby-Ackroyd  oil  engine  was 
equally  well  adapted  for  use  with  either  liquid  fuel  or  kerosene  oil  and,  on  this 
fact'  being  made  known  by  Mr.  Ohattertan  in  a  letter  to  the  "  Madras  Mail," 
the  numerous  users  of  Hornsby-Ackroyd  oil  engines  in  the  Madras  Presidency 
naturally  at  once  displaced  kerosene  oil,  which  cost  from  7  annas  to  8  annas  a' 
galloUj  by  liquid  fuel,  which  could  then  be  obtained  at  2  annas  a  gallon  in 
Madras.  The  great  reduction  in  the  cost  of  generating  power,  consequent 
upon  this  discovery,  gave  a  considerable  impetus  to  the  development  of  small 
power  installations.  These  were  principally  applied  to  the  preparation  of 
agricultural  produce  for  the  market  and,  in  the  course  of  a  few  years,  numerous 
paddy  hullers,  oil  mills  and  a  few  saw  mills  and  sugarcane-crushing  mills  were 
installed. 

31.  In  1911,  Mr.  Chatterton  urged  on  the   Government  the  necessity  for 
experimental  work  in  connection  with  the  manufacture  of  jaggery  and,  a  sum 

*  Includes  Rs.  13,081  spent  when  the  experiments  were  in  charge  of  the  Public  Works   Department.     'I'hn  %ur«s 
are  taken  from  the  Annual  Administration  Report. 
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of  Es.  10,000  being  placed  at  Ms  disposal,  a  jaggery-boiling  plant  on  improved 
lines  was  set  np  in  tbe  village  of  Singanallur  near  Coimbator^.  Very  little 
•progress  had  been  made  when  he  left  Madras  for  Mysore,  and,  on  the  establish- 
ment of  a  Department  of  Industries  in  that  State,  a  number  of  similar  plants 
were  set  up  by  him.  Arrangements  were  made  for  the  two  departments  to 
work  in  co-operation,  with  the  ultimate  result  that  very  considerable  improve- 
ments were  effected,  and  a  large  number  of  installations  have  been  set  up  both 
in  Mysore  and  the  Madras  Presidency.  A  full  account  of  the  work  done  in 
this  connection  will  be  found  in  Bulletin  No.  55  of  the  Agricultural  Research 
Institute,  Pusa,  which  is  entitled,  "  The  Manufacture  of  Jaggery  in  South 
India." 

32.  Allusion  has  already  been   made  in  paragraph   12  to   the   proposals  Experimental 
submitted  by  Mr.  Chatterton  in  1891  for  the  utilisation   of   wates  power  in  ^°    ' 
Southern   India,  and,   although  these  have  nf)t  been  carried  out,  they  drew 
attention  to  the  value  of  water  power,  and  undoubtedly  first  suggested  to- the 

Mysore  Government  the  idea  of  utilising  the  Cauvery  Palls  at  Sivasamudram. 
Later  on,  in  1902,  extensive  studies  were  made  regarding  the  cost  of  genera- 
ting power  in  Southern  India,  the  results  of  which  were  published  in  the 
"Indian  Eeview  "  of  that  year.  This  paper  was  communicated  to  the  agents 
of  the  Kolar  gold  mines  and  resulted  ultimately  in  the  central  generating 
station,  which  was  erected  at  the  mi:^es  to  supplement  the  supply  of  power 
from  the  hydraulic  installation  at  Sivasamudram. 

Eecognising  that  cheap  power  was  essential  to  the  development  of  the 
country  and  that  the  south  of  India  was  greatly  handicapped  by  the  dearness 
of  fuel,  experiments  were  also  started  in  1902  to  determine  the  value  of  wind 
mills  as  a  source  of  power  for  lifting  water  for  irrigation.  Messrs.  Parry  &  Co., 
the  Madras  agents  of  the  Chicago  Aer-Motor  Company,  provided  a  16-foot 
aer-motor  mounted  on  a  70-foot  tower,  and  this  was  erected  in  the  compound  of 
the  School  of  Arts,  and  its  performances  were  kept  under  observation  for  more 
than  a  year.  The  results  of  the  investigation  were  published  in  June  1908  in 
a  bulletin  issued  by  the  department,  entitled, ."  The  Value  of  Wind  Mills  in 

India." 

In  1906,  a  similar  report  was  published  on  experiments  in  pumping  with 
oil  eno-ines  and  centrifugal  pumps,  Attention  was  drawn  to  the  defects  of  the 
existing  pumps  on  the  market,,  and,  falling  into  the  hands  of  an  engineer  in 
England,  it  resulted  in  this  gentleman  setting  himself  the  task  of  producing  a 
new  pamp  free  from  these  defects.  This  led  to  the  invention  of  the  Eees 
Roturbo  pum}),  which  is  now  extensively  used  all  over  the  world  and  has  been 
adopted  as  the  most  suitable  type  of  pump  for  the  majority  of  the  installations 
in  this  Presidency . 

In  1906-07,  the  flow  of  water  in  spring  channels  in  the  South  Indian 
rivers  was  investigated,  and  it  was  found  that  when  the  hydraulic  gradient  was 
less  than  one  in  about  250,  the  water  is  unable  to  move  through  the  sand. 
This  disposed  of  the  idea  that  there  was  a  subterranean  flow  of  -water  in 
the  beds  of  our  rivers  and  explained  the  partial  failure  of  Avater-supply  schemes 
for  towns  like  Madura,  Trichinopoly  and  Conjeeveram.  A  full  account  of  the 
investigations  is  given  in  the  report  of  the  experimental  pumping   department 

for  the  year  1906-07. 

The  development  of  irrigation  by  pumping  with  oil  engines  and  centrifugal      . 
pumps  gave  rise  to  a  considerable  number  of  investigations  regarding  the  duty 
of  water  in  the  South  of  India  and  the  results  have  been  published  from  time  to 
time  in  the  bulletins  and  annual  reports  which  have  been  issued. 

33.  It  wonld  unduly  extend  the  scope  of  this  memorandum  to  furnish  any  Enquires, 
Retailed  j^ccount  of  the  industrie^l  enquiries  whiph  b?ive  beep  m?de  but  have 
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yielded  no  practical  results, 
be  referred  to! 


Only  two  matters  are  of  ^sufficient  importance   to 


Utilisation  of 
the  Periyar 
water  power. 


Wood  distilla- 
tion. 


Pencil  factory. 


34.  Reference  has  already  been  made  in  paragraph  12  to  Mr.  Ohatterton's 
oriojinal  proposals.  A  revised  scheme  was  submitted  by  him  to  Government  in 
1908,  the  principal  feature  of  which  was  the  regulation  of  the  Periyar  lake 
so  as  to  provide  a  perennial  supply  of  water  sufficient  to  yield  20,000  h.  p.  for 
12  hours  every  day  through"out  the  year.  It  was  proposed  to  transmit  this 
power  to  Madura,  and  the  owners  of  the  mills  there  signified  their  willingness 
to  use  it.  The  scheme  fell  through  when  referred  to  the  Government  of 
India,  owing  to  objections  raised  by  the  Inspector- General  of  Irrigation.  The 
importance  of  industrial  development  was  not  then  so  keenly  appreciated  as  it 
is  now,  and  it  is  possible  that  in  the  future  the  Irrigation  Department  may  be 
prepared  to  waive  their  objections. 

.  35.  In  January  1907,  Mr.  Ohatterton  invited  the  attention  of  the  Board 
of  Revenue  to  the  question  of  the  manufacture  of  charcoal  from  timber  grown 
in  the  neighbourhood  of  the  Buckingham  Canal.  He  proposed  the  establish- 
ment of  a  wood-distillation  plant  to  manufacture  charcoal,  for  which  a  market 
was  a.nticipated  in  Madras  and  elsewhere  as  fuel  for  suction  gas  producer 
plants  aa  well  as  for  the  ordinary  requirements  of  the  city.  Of  the  by-products, 
the  most  important  was  acetate  of  lime  winch  was  needed  by  the  Cordite  Factory 
at  Wellington  for  conversion  into  acetone.  Government  sanctioned  the 
preliminary  proposal  to  send  a  sample  consignment  of  ten  tons  of  casuarina 
wood  to  England,  to  ascertain  what  percentage  of  charcoal  it  would  yield  and 
what  would  be  the  value  of  the  by-products.  The  tests  were  eminently  satis- 
factory, and  a  very  extensive  correspondence  developed,  which  was  ultimately 
referred  to  the  Industrial  Conference  which  was  held  at  Ootacamund  in 
September  1908.  Finally,  the  proposals  were  submitted  to  a  committee,  chiefly 
consisting  of  non-otficial  gentlemen,  who  were  asked  to  state  whether  the 
industry  was  to  be  left  to  private  enterprise  or  to  be  taken  up  by  Government. 
"  The  Committee  were  of  opinion  that  Government  could  not  undertake  the 
establishment  of  a  factory  for  wood  distillation  on  a  large  scale  without  undue 
interference  with  private  enterprise,  though,  upon  the  information  at  present 
available  and  in  view  of  the  uncertainty  of  a  market  for  some  of  the  most 
important  by-products,  it  was  highly  improbable  that  private  enterprise  would 
■  embark  upon  an  undertaking  of  so  much  importance  and  difficulty."  The 
Government  accepted  the  opinio'n  of  the  committee  and  decided  to  take  no 
further  action  in  the  matter.  Had  wood  distillation  then  been  started  as  was 
proposed,  there  is  not  the  least  douht  that  it  would,  by  now,  have  been  an 
industry  of  great  national  importance  in  India  as  some  of  the  by-products 
are  of  great  military  value. 

36.  In  1908,  two  pencil  factories  were  started  in  the  Vizagapatam  disMct, 
one  at  Bimlipatam  and  the  other  at  Anakapalle.  The  Bimlipatam  Company 
imported  machinery  from  Germany,  but,  after  spending  about  Rs.  28,000, 
failed  to  make  pencils  and  sold  the  plant  to  a  group  of  merchants  at  Cocanada. 
The  factory  was  then  started  at  Cocanada  under  th^  management  of  an  Indian 
who  claimed  to  have  studied  the  processes  of  pencil  manufacture  in  Japan. 
But,  after  spending  some  Rs.  14,000,  he  failed  to  make  saleable  pencils,  and 
operations  came  to  a  standstill.  The  Anakapalle  Company  began  life  with 
a  paid-up  capital  of  Rs.  5,000  and  a  loan  of  Rs,  6,000.  But  this  capita]  was 
exhausted  in  procuring  machinery  from  Germany,  and  further  sums  were 
borrowed  in  order  to  enable  the  company  to  work.  No  expert  appears  to  have 
been  employed,  and  all  attempts  to  make  pencils  failed.  The  machinery  was 
made  oyer   to  thej  creditor  in   pajrinent  of  the   money  owing  to  him,   ai^d 
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eventually  passed  into  the  possession  of  the  superintendent  of  an  industrial 
school  at  Waltair. 

37.  In  1914-,  the  attention  of  the  Department  of  Industries  was  drawn  to 
the  industry  which  was  then  defunct,  and  terras  were  arranged  on  which 
the  department  obtained  the  ^^se  of  the  machinery.  An  expert  was  obtained 
and  some  pencils  were  made.  But  it  soon  appeared  that  the  expert  was 
expert  only  as  regards  the  wood  part  of  the  process,  and  that  he  was  unable 
to  assist  in  the  production  of  a  satisfactory  lead.  His  services  were  accordingly 
dispensed  with,  in  March  1915,  and  a  Supervisor  of  the  department  was  sent  to 
Bangalore  to  study  the  composition  of  the  lead  in  imported  pencils  with  the 
help  of  the  chemists  of  the  Tata  Institute.  The  refinement  of  the  crude 
graphite  also  gave  some  trouble,  but  eventually,  with  the  help  of  Professor 
Erlam  Smith  of  the  Presidency  College,  an  effective  method  was  discovered. 
Many  other  samples  of  Madras  graphite  were  also  tested,  but  none  of  the 
deposits  in  the  Presidency  are  regularly  worked,  and  since  the  graphite  usually 
occurs  in  pockets,  it  is  doubtful  whether  it  will  ever  pay  to  work  them. 
Eventually,  therefore,'  it  was  decided  to  make  use  of  Ceylon  graphite,  which 
can  be  bought  on  the  basis  of  a  guaranteed  carbon  content.  The  question  of 
wood  gave  far  more  trouble.  Nearly  80  Indian  woods  have  been  tested,  but 
so  far  no  really  satisfactory  Indian  wood  has  been  discovered,  and  the  efforts 
made  to  place  on  the  market  a  cheap  white  wood  pencil  made  of  Indian 
timbers  have  not  been  successful.  The  experiments  with  Indian  woods  are 
still  going  on,  but  the  experience  gained  points  clearly  to  the  conclusion  that 
pencil  factories  in  India,  as  in  European  countries,  will  have  to  rely  mainly 
on  imported  cedar.  Fortunately  there  is  a  source  of  supply  comparatively 
close  at  hand  in  British  East  Africa.  Besides  black  lead  pencils  of  different 
kinds  (including  carpenters'  pencils  and  diary  pencils),  satisfactory  copying 
pencils  have  been  made,  though  the  outturn  of  this  class  of  pencil  is  limited 
by  the  scarcity  of  methyl  violet  of  the  right  quality.  Experiments  have  also 
been  made  with  coloured  pencils.  The  factory  is  now  being  run  on  commercial 
lines,  and  it  is  hoped  that  before  long  it  will  be  possible  to  make  jt  over  to 
private  enterprise. 

38.  The  original   experiments  in  glass  making  in  this  Presidency  were  Glass  j 
carried  out  at  Ennore  near  Madras  by  the  late  Mr.  James  Short  and  Mr.  August  manuIactTirek 
SchoU,  of  Messrs.   Volkart    Brothers.      Satisfied    with    the    results    of  their 
preliminary  enquiries  regarding   the  supply  of   the  requisite  raw  materials 

and  with  the  success  obtained  by  the  experiments,  they  floated  a  company  in 
1909  with  a  capital  of  Rs.  2,00,000.  A  German  expert  and  four  Austrian 
blowers  were  brought,  out.  An  intermittent  furnace  and  gas  producer  were 
constructed  and  work  was  started  in  1910.  In  March  1910,  a  free  grant  of 
half  the  wood  used  in  the  company's  furnace  for  the  first  two  years  of  its 
working,  up  to  a  maximum  of  7,200  tons  for  the  whole  period,  was  granted  by 
Government.  Mouth-blown  soda-water  bottles  were  produced  which  stood  a 
pressure  of  260  lb.  per  square  inch,  and  were  used  iji  large  quantities  by 
Messrs.  Spencer  &  Co.,  and  found  perfectly  satisfactory. 

39.  After  working  for  some  time  it  was  found  that  the  available  local 
labour  could  not  turn  out  mouth-blown  bottles  in  sufficiently  large  quantities 
to  make  the  business  profitable,  and  it  was  decided  to  get  automatic  machines. 
In  1911,  therefore,  six  bottle-making  machines,  an  air  compresisor  and 
-mechanical  gear  were  obtained  from  Messrs:  Eorsters  of  .Sfc,  Helens.  The 
factory  worked  till  November  1911  and  turned  out  a  considerable  number  of  soda- 
water  bottles,  the  maximum  output  in  any  one  month  being  upwards  of  26,000. 
The  company,  however,  experienced  many  difficulties.    The  furnace  had  been 
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constructed  on  a  faulty  Resign.  It  was  an  intermittent  one,  and  work  had 
to  be  stopped  every  time  the  furnace  was  charged.  The  concession  of 
Government  in  regard  to  wood  fuel  did  not  prove  of  much  value,  and  ultigaately 
coal  was  used  at  a  heavy  cost,  and  the  losses  in  the  annealing  chamber  were 
excessive.  In  the  month  referred  to  above,  for  instance,  though  44,000  bottles 
were  put  into  the  chamber,  only  26,000  sound  bottles  were  taken  out.  In  1913 
therefore  an  attempt  was  made  to  raise  further  capital  in  order  to  construct 
a  new  continuous  furnace.  But  the  shareholders  declined  to  invest  any  further 
money  in  the  enterprise,  and  the  company  went  into  liquidation.  Nearly 
Es.  3,00,000  had  been  dropped  in  the  venture. 

40.  The-property  then  passed  into  the  hands  of  a  private  gentleman,  and  in 
October  1914,  the  factory  and  plant  were  placed  at  the  disposal  of  Mr.  Tressler, 
then  Director  of  Industries,  for  experimental  purposes.  Efforts,  however,  to 
obtain  a  glass  expert  were  not  successful,  and  the  experiments  were  closed  down 
in  January  1917.  They  led  to  one  valuable  result,  namely,  the  appointment 
of  a  committee  which  surveyed  the  prospects  of  a  glass-making  industry  in  the 
Madras  Presidency.  Conditions  clearly  are  not  favourable  in  a  locality  where 
fuel  is  particularly  dear,  and  the  committee  were  not  in  favour  of  the  experiments 
being  continued.  ' 

Lime-sand  '  41.  Another  experiment  which  must  be   written  down  as  a  failure  is 

hncks.  that    of  lime-saind  bricks.     Proposals  for  the  inception  of  these  experiments 

were  submitted  in  May  1914.  At  that  time  the  Chetput  brick  fields  were 
approaching  exhaustion,  and  it  had  been  decided  to  open  a  new  brick  field 
further  afield.  Mr.  Tressler  suggested  that,  before  Government  committed  them- 
selves to  the  expenditure  involved  in  this  scheme,  the  question  of  making  lime- 
sand  bricks  should  be  considered.  The  materials,  lime  and  sand,  were  available  in 
large  quantities  in  Madras  ;  if  properly  made,  these  bricks  had  a  crushing  strength 
of  between  200  to  300  tons  to  the  square  foot ;  and  Mr.  Tressler  anticipated  that ' 
they  could  be  made  at  about  the  same  cost  j^s  the  clay  brick.  The  experiments 
-  were  accordingly  sanctioned  in  G. 0 .  No.  147 2,  Educational,  dated  23rd  June  ]  914, 
and  an  indent  for  machinery  sufficient  for  an  output  of  8,000  brickfe  a  day  was 
sent  home  to  an  English  firm. '  Part  »f  the  machinery,  delivered  in  June  1915, 
was  set  up  in  accommodation  kindly  provided  by  the  South  Indian  Industrials,  but, 
owing  to  the  war  and  the  fact  that  one  consignment  was  sunk  by  a  submarine,  the 
delivery  was  not  completed  till  September  1916.  Unfortunately  provision  had  not 
been  made  for  an  adequate  power  plant.  An  engine  of  an  antiquated  type  was 
lent  by  a  local  firm,  and  two  worn-out  boilers  were  borrowed  from  Government 
House,  but  with  this  plant  it  was  not  possible  to  work  the  grinding  mill  and  press 
simultaneously.  Accordingly,  in  September  1916,  an  estimate  was  submitted  for 
working  the  ,  plant  in  1917-18  with  a  50  b.h.p.  electric  motor.  In  the  mean- 
time, after  all  efforts  to  procure  an  e^ngine  of  the  horse  power  required  had  failed, 
a  supplementary  steam  engine  was  obtained  from  the  glass  factory,  and  work  was 
begun  towards  the  end  of  October.  A  number  of  ^bricks  were  made.  They 
were  massive,  firm,  and  clean  in  shape,  and  to  all  outward  appearances  were 
excellent  bricks,  but,  possibly  owing  to  the  fact  that  sufficient  pressure  could  not 
be  maintained  in  the  hardening  chamber,  they  were  not  satisfactory  in  point  of 
crushing  strength.  Not  only  did  they  vary  excessively  from  brick  to  brick,  but 
on  the  average  they  were  inferior  in  crushing  strength  to  the  best  quality  Madras" 
stock  bricks.  Eurther,  though,  owing  to  the  fact  that  two  engines  and  two  boilers 
were  employed  for  purposes  of  power,  accurate  figures  of  the  cost  of  production 
had  not  been  obtained,  sufficient  information  had  been  gathered  to  make  it  practi- 
cally certain  that  the  bricks  could  not  be  made  in  Madras  for  the  price  of  the  best 
clay  brielis.  vi0.,  Rs.  16— 18  per  1,000.     An  officer  was  then  deputed  to  Colombo 
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to  study  the  conditions  in  which,  the  manufacture  of  lime-sand  bricks  was  success- 
fully carried  on  in  Ceylon  and  the  processes  of  manufacture,  and  his  enquiries 
showed  that,  given  a  satisfactory  power  plant  and  provided  that  our  processes  were 
somewhat  elaborated,  we  could  possibly  turn  out  a  really  high-class  briclc  at  a 
price  which  at  a  minimum,  in  his  opiaion,  would  not  be  less  than  Es.  21  per  1,000. 
Enquiries  were  therefore  made  of  the  Port  Trust,  the  Madras  and  Southern 
Mahratta  Railway,  the  South  Indian  Railway,  and  the  Madras  Corporation  as  to 
whether  there  was  likely  to  be  any  demand  in  Madras  for  a  superior  but  more 
expensive  brick  than  the  best  quality  Madras  clay  brick.  The  answers  were 
all  in  the  negative.  All  Superintending  Engineers  in  the  Presidency  were 
also  consulted  whether,  owing  to  the  absence  of  clay  and  building  stone,  the 
conditions  were  favourable  for  lime-sand  bricks  in  any  part  of  the  Presidency 
bnt  here  agaiii  answers  were  unfavourable.  Accordingly  it  was  decided  that 
the  experiments,  whiph  had  been  temporarily  closed  down  in  December  1916, 
should  be  abandoned. 

42.  The  history  of'  the  development   of  technical  education  in  Madras  is  Technical  and 
described  in  full  detail  in  a  note  presented  by  the  Hon'ble  Mr.  (now  Sir  A.  G.)  ?j!\^°®*f?*^ 
Cardew  to  the  Industrial   Conference  of  1908.     The  Conference  divided  the     ^^^ '°"' 
subject    into   two    parts,    industrial    instruction   and    technical     education, 

the  object  of  the  former  being  "instruction  in  the  performance  of  definite 
operations,  such  instruction  not  necessarily  involving  the  teaching  of  general  . 
principles  but  only  their  application,"  while  the  object  of  the  latter  is 
to  train  a  student  to  apply  theoretical  principles  to  practical  purposes, 
and  it  then  proceeded  to  pass  a  number  of  resolutions  on  the  subject.  Among 
other  things  it  recommended  that  the  control  both  of  industrial  instruction 
and  technical  education  should  rest  with  the  Department  of  Industries  and 
that  a  whole-time  Inspector  of  Industrial  Schools  should  be  appointed. 
G-overnment  accepted  this  recommendation  in  respect  of  industrial  instruction, 
but  decided  that  technical  education  should  remain  under  the  Director  of 
Public  Instruction.  The  School  of  Arts  and  the  Reformatory  School  at 
Ohingleput,  as  well  as  all  purely  commercial  schools,  were  also  retained 
under  the  Director  of  Public  Instruction,  and  eventually,  in  1909,  35  indus-  • 
trial  schools  were  transferred  to  the  Department  of  Industries.  Most  of 
these  schools  were  carefully  inspected  by  the  acting  Director  of  Industries 
(Mr.  C.  W,  E.  Cotton),  and  on  his  report  the  Government  proposed  in  1910 
the  appointment  of  a  full-time  Inspector  of  Schools.  But  very  shortly  after- 
wards the  Department  of  Industries  was  abolished  under  the  orders  of  the 
Secretary  of  State,  and  the  control  of  industrial  schools  was  resumed  by  the 
Director  of  Public  Instruction,  Mr.  Chatterton  being  appointed  Superintendent 
'of  Industrial  Education  under  that  ofl&cer.  As  already  noted,  however,  in  May 
1911  Mr.  Chatterton  was  placed  on  special  duty  in  connection  with  Ihe 
pumping  and  boring  department,  and  Mr.  Tressler  Succeeded  him  as  Superin- 
tendent of  Industrial  Education, 

43.  In  the  meantime,  however,  Mr.  Chatterton  had  submitted  a  scheme  to  Madras  Trades 
Government  for  the  industrial  education  of  workmen  such  as  smiths,  moulders.  School, 
pattern-makers,   turners,  fitters  and  general  machine  men.    The  main  feature 

of  the  scheme  was  a  system  of  State  apprenticeships  by  which  each  boy 
would  be  apprenticed  to  a  particular  trade  for  a  period  of  years,  and  it  was 
also  p'oposed  to  establish  a  school  in  an  industrial  centre  like  Perambur, 
where  the  apprentices  would  receive  such  elementary  technical  instruction  as 
their  educational  attainments  would  permit  them  to  assimilate.  The  scheme 
was  referred  to  a  committee  which  was  composed  largely  of  gentlemen 
connected  with  the  various  engineering  firms  and  workshops  in  Madras,  and 
this  committee  passed  a  number  of  resolutions,  the  most  important  being  that  a 
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system  of  State  apprenticeships  should  be  established  among  the  engineering 
shops  north  of  Madras,  and  that  some  proyision  should  be  made  for  technical 
training  in  a  school    outside    the    workshops.     The    Government    accepted 
generally   the   recommendations  made,  and  called,  in  August  1912,  for  definite 
proposals  for  the  establishment  of  State  apprenticeships  and  the  opening  of  a 
technical  school  on  the  lines  advised  by  the  committee.     Tentative  proposals 
were  submitted  shortly  afterwards,  but  the  consideration  of  them   was  delayed 
pending  the  receipt  of  the  orders  of  the  Secretary  of  State  on  the  constitution 
of  the  Department   of  Industries,   and  the   question  also  arose  whether  in 
addition  to  mechanical  engineering,  the  facilities  for  technical  education  in  the 
proposed  school  should  not  be  extended  to  other  branches  ot  work  such  as 
motor    engineering.     Another  committee    was    appointed    to  consider    this 
question  in   1914  and  also  to  work  out  detailed  proposals  both  for  the  school 
and  for  the  system  of  apprenticeships.     This  committee,   .which  was  composed 
largely   of  men  of  practical  experience,   considered  that  such  technological 
education  as  was   necessary  in   the  Presidency  might,  for  the  present,   be 
conveniently  arranged  for  by  means  of   scholarships  to  the   Victoria  Jubilee 
Technical  Institute  at  Bombay,  and  three  scholarships  of  the  value  of  Rs.  30  per 
mensem  each  for  four  years  are  now  awarded  to  natives  of  the  Madras  Presidency 
for  the  study  at  the  above  institute  either   of.  mechanical   engineering,   elec- 
trical engineering,   textile  manufactures  or  technical   chemistry,   as  well  as 
three   scholarships  of  the  same  value  for  the  study  of  mechanical  and  electrical 
engineering  at  the  Madras  College  of  Engineering.   The  committee  also  proposed 
that  extension  classes  should  be  provided  in   the  proposed.  Trades   School  for 
subjects  such  as  fitting  and  turning,  blacksmith's  work,  foundry  work,  carpentry 
and  joinery,  plumbing  and  sanitary  work,  brickwork  and  masonry,  electric  wiring 
and  fitting,  motor-car  work  and  motor-car  driving,  weaving  and  dyeing,   metal 
work  and  metal  spinning.    Government  decided  to  begin  work  experimentally  in 
a  rented  building,  and  much  dif&culty  was  experienced  in  obtaining  a  building 
in  a   suitable  locality.     Eventually,    however,    a    building    was    secured  in 
'     Georgetown  and  a  beginning  made  with  classes  in  mechanical  engineering  and 
.    plumbing.-   The  schook  has  now  overflowed  into  another  building,  and  classes 
are  now  held  in  mechanical  engineering  (first  and  second  year),  plumbing  (first 
and  second  year),  electric  wiring  (two- classes),  and  machine  drawing,  while  a 
class  has  also  been  opened  for  apprentices  from  the  Perambur  railway  workshops. 
So  far  the  experiment  has  been  successful,  and  it  is  hoped  to   make  the  school 
permanent. 
Uaduia  Tech-  44.  Among  the  industrial  schools  transfierred  to  the  control  of  the  Depart- 

nical  Institute,  ment  of  Industries  in  1909  in  pursuance  of  the  recommendation  of  the 
Industrial  Conference  were  the  two  technical  institutes  maintained  bythe 
District  Boards  of  Madura  and  Tinnevelly.  Subsequently,  both  institutes  were 
taken  over  by  Government,  and,  while  the  Tinnevelly  institute  was  abolished, 
it  was  decided  to  rebuild  and  remodel  the  Madura  one  on  a  more  ambitious  scale. 
The  institute  will  comprise  weaving,  dyeing,  and  mechanical  departments,  the 
central  idea  being  that  the  technical  and  industrial  education  provided  should 
be  connected  with  the  industries  of  the  town.  In  the  mechanical  department  a 
small  workshop  will  be  established,  well  equipped  with  different  kinds  of 
machinery,  and  ten  apprentices  will  be  admitted  yearly  for  a  three  years' 
course  which  may  be  extended  to  five  in  the  case  of  promising  lads.  The  work- 
shop will  undertake  repairs  for  private  oil  engines  and  pumps  as  well  as  for  the 
pumping  and  boring  department,  and  will  also  undertake  demonstration  of  up-to- 
•  date  agricultural  and  industrial  machinery.  The  apprentices  will  thus  be  provided 

"ndth  practical  experience,  and  three  afternoons  a  week  will  be  devoted  to  lectures 
on  materials  and  simple  forms  of  mechanism  and  to  meabanical  drawing.     The 
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idea  is  not  to  turn  out  engineer  subordinates  or  draftsmen,  but  an  intelligent  class 
of  mecbanics  somewliat  resembling  tbe  old  English  millwrights.    Industrial 
classes  "will  also  be  opened  for  carpentry  and  blacksmith's  work.     Pive  students 
a  year  will  be  admitted  to  each  class,  admission  being  confined  to  caste  workmen, 
and  the  period  of  instruction  will  cover  a  period  of  five  years.    In  the   weaving 
department,  for  the  present,  industrial  classes  only  will  be  opened.  Twenty  boys 
will  be  admitted  each  year,  they  will  be  apprenticed  for  five  years,  and  will  be 
housed  in  a  hostel.     Details   of  the  course  of  instruction  have  not  yet  been 
worked  out,  but  roughly  three  hours  a  day  will  be  devoted  to  general  education 
and  five  hours  a  day   to  practical  work.     The   practical  work  will  be  done 
in    a    weaving    factory,    the    object    being    to    train    workmen    capable    of 
•dealing  with  every  stage  of  the  processes  of  hand  weaving  for  every  kind 
of  cloth  manufactured   in  Southern   India.     It  was'  also   proposed  to  tackle 
in  earnest  at  the   institute  the   question   of  the  improvement  of  indigenous 
methods  of  sizing,  and  with  this  object  in  view  to  obtain  "  drum-winding,  beam- 
warping  and  dresser-sizing  "   machinery  from   England,   as  well  as  to  import 
-an   expert   European    sizer.     But  it  was  decided  that  the  restrictions  placed 
.  by  Lord  Morley  upon  departmental  work  made  it  impossible  to  test  the  value  of 
this  machinery  on  commercial  lines,  and  this  part  of  the  scheme  (which  included 
the  higher  technical  training  of  students)  has  been-  held  in  abeyance  for  the 
-  present.  In  the  dyeing  class  no  industrial  training  will  be  undertaken,  and  it  has 
been '  decided   that   "  all  that  is   required   is  higher  education  for  prospective 
"works  owners  and  managers,  to  place  them  in  a  position  to  understand  the  nature 
^'  of  the  processes   carried  on   in   the  works  and  to  keep  in  touch  with  and 
"  appreciate  the  value  of  developments  in  methods  and  dyestuffs."    Instruction, 
for  the  present,   will  be   limited  to  the  sons  of  dyers  and  of  those  engaged  in 
business  connected  with  dyeing,  and  the  course  which,  as  at.  present  arranged, 
will  last   for  one   year,   will  include    instruction  in  elementary  science  and 
•chemistry    of   dyeing  materials,     technology    of    textile   fibres  and     dyeing 
processes. 

45.  Various  causes  have  conspired  to  delay  the  opening  of  the  institute. 
The  negotiations  with  the  District  Board  of  Madura  as  to  the  terms  on  which 
the  old  institute  should  be  taken  over  were  not  concluded  till  31st  March  1910, 
and  a  new  site  for  the  institute  was  not  finally  selected  till  the  end  of  1911. 
The  site  originally  selected  for  the  quarters  of  the  Principal  and  lecturers  was 
subsequently  commandeered  for  the  headquarters  of  the  Eamnad  district,  and 
the  acquisition  of  the  npw  site  has  only  just  been  sanctioned.  The  prepa- 
ration of  plans  and  estimates  was  also  delayed  in  the  Public  "Works  Depart- 
ment, but  final  estimates  for  the  institute  and  hostel,  amounting  to  Us.  3,24,700, 
have  now  been  sanctioned,  and  work  is  proceeding  steadily.  In  the  meantime 
the  work  of  the  old  Technical  School  has  been  carried  o'n  in  temporary 
buildings. 

46.  Apart  from  the  Madura  -Technical  Institute,  there  are  35  aided  indus-  Industrial 
trial  schools  under  the  control  of  the  Director.     They  may  be  roughly  classified  schools. 
as  below : — 

Schools  where  carpentiy  is  the  principal  subject  taught           .         .  15 
Schools   where  lace   making     and  needle-work   are  the   principal 

subjects  taught            ...                   ....  1 5 

Pxinting  schools      .........  2. 

Agricultural  school         .....                   .          .  1 

Weaving  schools     .......••  ^ 

Total         .         35 
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These  schools  at  present  folloTv  the  curriculum  prescribed  for  tlie  Govera- 
ment  technical  examinations,  and  prepare  students  for  the  examinations  in 
the  elementry,  intermediate  and  advanced  grades.  The  majority  of  these 
are  managed  by  different  missions,  and  aided  by  grants  awarded  under  the 
Grant-in- Aid  Code.  One  hundred  and  ninety-nine  scholarships  are  at  the 
disposal  of  the  Director  and  are  awarded  to  deserving  pupils.  The  whole 
question  of  the  policy  to  be  followed  in  regard  to  these  schools  has  been 
reviewed  by  "Mr.  Tressler,  and  his  ideas  have  been  embodied  in  a  draft  Grant-in- 
Aid  Code  which  is  now  under  the  consideration  of  Governmient. 

47.  The  following  statement  exhibits  the  grants  paid  to  the  industrial 
schools  in  the  last  four  years : — 


Tear. 


1912-13  . 

1913-14  . 

1914-15  . 

1915-16  . 


Teaching 
grant. 


28,780 
29,760 
29,610 
33,273 


Building 
grant. 


Bs. 
549 

24,819 
7,140 
9,639 


Furniture  and 
-  special  grant. 


Scholarships. 


Bb. 

15,952 

17,315 

8,033 

6,104 


Bs. 
6,138 
6,150 
5,243 
5,259 


Leather  Trades 
School. 


48.  Resolution  No.  50  of  the  Industrial  Conference  ran  as  follows  : — 

"  The  Conference  considers  that  the  leather  trade  in  the  Madras  Presidency  is  of 
"suflBcient  importance  to  justify  the  establishment  of  a  Leather  Trades  School,  which  should 
"  be  associated  with  a  small  tannery  in  which  efficient  practical  instruction  can  be  given, 
"  that  provision  should  be  made  for  technical  education  in  tanning,  and  that  in  the  Leather 
"  Trades  School  experiments  may  be  fitly  undertaken  to  determine  whether  or  not  the  status 
"  of  the  Madras  tanning  trade  can  be  improved." 

Government  accepted  the  resolution,  and  the  Secretary  of  State  sanctioned 
the  school  on  condition  that  it  should  be  a  technical  sc]iool  pure  and  simple.  In 
it  workmen  should  be  instructed  in  methods  of  chrome  tanning  and  other  j^ro- 
cesses  of  leather  manufacture,  the  idea  being  that,  if  the  school  were  properly 
managed,  it  would  supply  "  a  private  capitalist  with  instructed  workmen  and 
with  all  the  information  he  requires  for  a  'commercial  venture.^'  But  no 
attempt  was  to  be  made  to  convert  the  school  into  a  factory  in  order  to  demon- 
strate that  articles  can  be  manufactured  and  sold  at  a  profit.  On  this  under- 
standing Lord  Morley  sanctioned  the  establishment  of  the  school  and  the  recruit- 
ment of  a  European  expert  in  tanning  for  industrial  purposes.  Mr.  Allan 
Guthrie  of  Messrs.  Cooper,  Allen  &  Co.,  Cawnpore,  was  appointed  Leather 
Expert,  and  joined  his  appointment  on  1st  September  1911.  In  the  following 
year,  he  submitted  bis  proposals  in  regard  to  the  establishment  of  a  school.  He 
reported  that,  except  in  the  type  of  tools  used  and  the  methods  of  using  them 
aad  the  treatment  of  water,  there  was  very  little  that  could  be  taught  to  the 
expert  tanners,  and  that  it  would  be  better  to  aim  at  the  improvement  of 
leather  tanned  and  dressed  for  use  in  this  country.  He  proposed,  therefore, 
that  a  school  should  be  established  and  worked  as  a  small  tannery,  lectures 
being  cut  down  to  a  minimum,  and  the  greater  part  of  the  two  years'  course 
being  devoted  to  practical  work  in  tanning,  currying  and  dressing,  and  to 
chemical  checks  in  the  laboratory  on  the  practical  work  done.  Admission 
should  be  confined  as  far  as  possible  to  sons  of  tanners  and  of  those  connected 
with  the  leather  trade,  and,  at  the  outset,  it  was  suggested  that  the  school  should 
be  devoted  mainly  to  the  training  of  operatives.  These  proposals  were 
approved,  and  a  model  tannery  has  been  constructed  in  Washermanpet.  Space 
has  also  been  reserved  on  the  same  site  for  a  Government  Trades  School  in  whichu 
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lectures  will  be  given.  Unfortunately,  just  as  the  school  was  opened,  Mr. 
Guthrie  went  off  on  military  service,  and  temporary  arrangements  have  been 
made  to  carry  on  the  school  in  the  tannery  uAder  the  charge  of  an  Assistant 
Leather  Expert.  Twelve  students  are  now  attendiug  the  school,  which  is  run 
partly  as  a  model  tannery  and  school  and  partly  as  a  research  institute.  Experi- 
ments are  being  conducted  with  wattle  as  a  tanning  agent  and  with  various 
mixtures. 

49.  The  following  statement  exhibits  the  receipts  from  and  expenditure  on 
the  department  since  Mr.  Ohatterton  first  began  work  on  aluminium  in  the 
School  of  Arts ;— 


Tear 

Keoeipts. 

Expenditure. 

Nett  cost 

Es. 

Rs. 

Rs. 

1897-98               ... 

3,800 

8,800 

1898-99 

44,62a 

'  45,014 

392 

1899-1900 

91,432 

98,000 

1,568 

1900-01 

1,37,452 

1,94,937 

57,485 

ipoi-oa^ 

1,84,727 

2,37,155 

52,428 

1902-03 

1,73,886 

2,36,780 

62,894 

1903-04 

. 

2,95,216 

1,80,199 

*— 1,65,017 

1904-05 

. 

7,897 

26,930 

19,033 

1905-06 

28,142 

1,11,660 

83,518 

1906-07 

58,088 

1,27,934 

69,846 

1907-08 

95,948 

1,97,511 

■  1,01,563 

1908-09 

1,22,265 

2,35,800 

1,13,535 

1909-10 

96,942 

2,09,813 

1,12,871 

1910-11 

1,07,526 

1,33,195 

25,669 

1911-ia 

81,923 

l,5i,526 

72,603 

1912-13 

35,890 

2,21,002 

1,85,112 

1913-14 

43,536 

3,20,221 

2,76,685 

1914-15 

50,142 

4,20,246 

3,70,104 

1915-16 

57,762 

3,52,814 

2,95,052 

Total 

17,13,396 

34,52,537 

17,39,141 

« 

*Nett  profits. 
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APPENDIX  K. 

NOTE  ON  THE  EXPANSION  OP  THE  ENTOMOLOGICAL  AND 
PATHOLOGICAL  ENTOMOLOGICAL  WORK  AT  PUSA  AND 
IN  THE  PROVINCES. 

By  Mr.  T.  Bainbrigge  Fletcher,  Imperial  Entomologist. 

(To  be  read  with  the  evidence  of  Mr.  C.  M.  Hutchinson,  B.A.,   M.A.E.B.,   Imperial  Agri- 
cultural Bacteriologist,  Pusa,  at  pages  401—416  of  the  Minutes  of  Evidence,  Volume  I.) 

Historical- 

The  study  of  Indian  entomology  may  be  said  to  date  from  1758,  the  year 
in  which  was  published  the  tenth  edition  of  Linnes  "  Systema  Naturae  "  which 
is  accepted  as  the  starting  point  of  modern  zoology.  A  few  Indian  insects 
were  described  in  this  publication,  but  in  the  three  succeeding  decades  large 
collections  of  insects,  mainly  collected  by  the  missionaries  in  Southern  India, 
especially  at  ^Tranquebar,  were  sent  to  Europe,  so  that  by  the  close  of  the 
eighteenth  century  over  one  thousand  species  of  Indian  insects  were  included 
by  Pabricius  in  his  "Entomologia  Systematica"  (1792-98).  Prom  this  date 
onwards  the  progress  of  the  study  of  Indian  insects,  if  not  rapid,  was  at  least 
continuous,  as  is  shown  by  an  inspection  of  the  numerous  entomological  publi- 
cations issued  in  the  nineteenth  century,  and  which  contain  a  vast  amount  of 
scattered  descriptions  of,  and  information  regarding,  Indian  insects,  mostly 
based  on  collections  made  in  India  by  enthusiastic  amateurs  and  sent  to  Europe. 
Towards  the  end  of  the  nineteenth  century  a  considerable  volume  of  work 
began  to  .  be  produced  in  India  itself,  and  such  pieces  of  work  as  Atkinson's 
papers  on  Rhynchota  and  his  Catalogues  of  Indian  Carabidare  and  other  groups 
of  Coleoptera,  published  in  the  Journal  of  the  Asiatic  Society  of  Bengal, 
together  with  Cotes'  and  Swinhoe's  "  Catalogue  of  the  Moths  of  India,"  may  be 
taken  as  representative  of  this  period.  A  special  series  of  volumes  descriptive 
of  the  fauna  of  India  was  also  undertaken  under  the  direct  sanction  of  the 
Secretary  of  State  for  India  and  is  still  in  progress,  and  includes  numerous 
volumes  on  insects,  of  which  the  first  issued  were  on  moths  (four  volumes, 
1892-96). 

In  1881  Blanford  published,  in  the  Joutnal  of  the  Asiatic  Society  of 

Bengal,  a  numerical  enumeration  of  the  known  fauna  of  India   and  estimated 

the  insects  at  about  12,000.     In  1909  Lefroy  attempted  a  similar  census  in 

Indian  Insect  Life  and  enumerated  29,700  species,  but  the  figures  for  many 

groups  were  certainly  under-estimated.     It  is  safe  to  say  that  up  to  the  present 

year   (1917)   not  less  than  35,000   different  described  species  of  insects  are 

known  to  occur  wdtbin  the  limits  of  the  Indian  .  Empire,   and   every  year  sees 

several  hundreds  of  additions  to  the  list,  whilst  in   addition  our  knowledge  of 

previously  described  species  is   yearly  augmented.     The  foregoing  figures,  of 

course,  refer   only  to  definitely  described  species,  but  no  groups  are  yet  known 

completely,  and  fnany  have  scarcely  been  collected  and  are?  practically  altogether 

unknown.    The  progress  made  during  the  last  two  or  three  decades  has  been 

-rapid,  and  a  few  examples  may  indicate  this.     Twenty- five  years  ago  only  four 

species  of  mosquitoes  were  known  from  India  ;  to-day,  due  to  the  interest  taken 

on  this  group  on  medical  grdtinds,  upwards  of  two  hundred  species  are  known . 

Cotos'   and  Swinhoe's  "  Catalogue  of  the  Moths  of  India"  in  1889  enumerated 

225  species  of  Microlepidoptera ;  in  1^)17  we  know  well  over  2,000,  and  hundreds 
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of  novelties  are  turned  up  every  year:  It  is  scarcely  possibly  even  to  estimate 
how  many  forms  of  insects  actually  exist  in  Indi*,  but  a  very  moderate  com- 
putation would  place  the  number  at  not  less  than  70,000  as  under : — 

Lepidoptera '       .         .         .         20,000 

Coleoptera 


Indian  Museum. 


Orthoptera 
Neuroptera 
Hymenoptera 
Diptera  . 
Rhynohota 


I 


25,000 
3,000 
1,000 

10,000 
6,000 

5,noo 

70,000 


I  quote  these  figures  because  they  may  possibly  assist  to  make  a  Tion- 
entomologist  realise,  if  only  slightly,  the  magnitude  of  the  work  before  us  as 
students  of  entomology  in  India.  There  is,  unfortunately,  a  common  but 
erroneous  idea,  presumably  due  to  the  fact  that  insects  are  small  animals,  that 
entomology  is  a  small  subject  of  minor  importance,  and  it  is  not  at  all  unusual 
for  comparatively  well-informed  people  to  assume  that  any  entomologist  must 
necessarily  be  able  to  name  off-hand  any  insect  and  generally  to  know  every- 
thing about  every  different  species ;  whilst  the  fact  is  that  as  yet  we  cannot 
claim  to  know  everything  about  even  the  commonest  insects,  and  no  one 
worker  can  pretend  really  to  know  anything  more  than  one  small  section  of 
the  science  as  a  whole.  A  man  who  has  speat  years  on  the  study,  for  example, 
of  Indian  birds,  which  total  not  more  than  2,000  species,  is, not  usually  expected 
to  be  proficient  in  several  dozen  other  sciences  of  equal  magnitude;  yet 
this  is  usually  taken  as  a  matter  of  course  in  the  case  of  a  student  of  any 
branch  of  entomology.  -- 

We  may  now  consider  briefly  the  progress  made  in  entomology  by  Govern- 
ment employes  in  India. 

Work  in  India. 

2.  Entomology,  principally  the  formation  of  a  collection  of  insects  and  their 
systematic  classification,  has  always  f ormed.  part  of  the  general  zoological  work 
carried  on  by  the  Indian  Museum.  In  1884  and  1885,  Mr.  Wood- Mason,  at 
that  time  Superintendent  of  the  Museum,  published  reports  on  "  The  Tea-Bug 
and  Tea-Mite  of  Assam  "  and  on  the  "  Taraponyx  oryzalis,  an  insect  pest  of  the 
rice  plant  in  Burma,"  and  from  time  to  time  furnished  to  inquirers  such,  inform- 
ation as  was  then  available  on  injurious  insects.  In  1888,  Mr.  E.  0^  Cotes 
took  up  an  investigation  of  the  wheat  weevil,  and"  the  Trustees  of  the  Indian 
Museum  then  decided  that  the  work  of  identification  of  the  crop-pests  of  India 
should  be  taken  up  as  a  part  of  the  work  of  the  Museum  staff  ;  Mr.  Cotes,  then 
Deputy  Superintendent  of  the  Museum,  carried  on  this  work,  the  results  being 
published  in  Indian  Museum  Notes  on  Economic  Entomology,  of  which  five 
complete  volumes  were  published  between  1888  and  1901.  .  By  the  latter  year 
the  entomological  work  had  grown  to  an  extent  which  necessitated  a  change  of 
policy,  and  in  1901  the  post  of  Entomologist  to  the  Government  of  India  was 
instituted  and  filled  by  the  appointment  of  Mr.  L.  deNiceville.  Up  to  1900  the 
work  of  the  Museum  had  been  confined  to  receiving  and  to  reporting  on  speci- 
mens sent  in,  but  Mr.  de  Niceville  was  appointed  to  carry  his  investigations 
into  the  field  and  to  study  crop-pests,  not  only  in  the  Museum  but  in  the  actual 
areas  of  their  occurrence.  Unfortunately,  in  December  1901,  Mr.  de  Niceville 
died  of  fever  contracted  in  the  Darjeeling  Terai,  whibh  he  had  visited  to  study 
mosquito -blight  of  tea.  An  additional  part  (Volume  VI,  part  1)  oiJndian 
^««eM?w  iVWe«  was  issued  in  1903  by  Mr.   E.  P.  Stebbing,   when  officiating  as 
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Superintendent  of  the  Indian  Museum,  but  no  further  parts  were  issued,  as  the 
post  of  Entomologist  to  the  Government  of  India  was  subsequently  transferred 
from  the  Museum  to  the  Agricultural  Department.  The  entomological  work 
at  the  Museum  remained  practically  in  abeyance  until  1909,  when  a  new  post  of 
Assistant  Superintendent  in  Entomology  was  created  and  filled  by  the  appoint- 
ment of  Mr.  F,  H.  Gravely,  who  still  holds  it,  and  who  has  done  valuable  work 
on  the  systematics  of  certain  groups  of  Coleoptera  and  Arachnida.  The 
Museum  staff  for  entomology,  however,  only  comprises  one  Assistant  Superin- 
tendent and  a  small  staff  of  subordinates,  and  is  quite  insufficient  in  itself  to 
deal  with  the  study  of  even  the  systematics  of  Indian  insects 

A  few  insects  are  exhibited  in  most  of  the  Government  and  local  museums 
throughout  India,  but  few  of  these  institutions  have  any  member  of  their  staffs 
with  any  entomological  knowledge. 

3.  After  the  death  of  Mr.  de  Niceville  in  1901  it  was  decided  to  transfer  the  Agricultural 
post  of  Entomologist  to  the  Government  of  India  to  the  Agricultural  Depart-  Department. 
ment,  and  Mr.  H.  Maxwell-Lefroy  was  appointed  in  1903  and  stationed  at  first 
at  Surat,  specially  for  the  study  of  cotton  pests.  About  two  years  later,  on  the 
reorganisation  of  the  Agricultural  Department,  Mr.  Lefroy  was  transferred  to 
Pusa,  and  the  title  of  the  post  changed  to  that  of  Imperial  Entomologist  to  the 
Government  of  India.  The  expansion  of  the^work  soon  led  to  a  necessary 
expansion  of  staff,  leading  to  the  creation  of  two  new  posts,  those  of  Second 
Imperial  Entomologist  (to  deal  specially  with  biting  insects)  and  of  Supernu- 
merary Entomologist,  which  were  filled  by  Messrs..  E.  M.  Hewlett  and  G.  W. 
Mason,  respectively.  There  has  been  no  further  increase,  in  the  superior  staff 
at  Pusa,  although  the  work  is  constantly  expanding,  but  in  1912  Mr.  Howlett's 
title  was  altered  to  that  of  Imperial  Pathological  Entomologist,  a  change  which 
indicated  more  precisely  thelineof  his  work  (i.e.,  the  study  of  insects  carrying 
disease  to  man  and  animals).  Subsequently,  the  Medical  Department  appointed 
its  own  entomological  staff  for  the  study  of  insects  carrying  human  diseases, 
leaving  the  study  of  insects  carrying  animal  diseases  to  the  Imperial  Patholo- 
gical Entomologist. 

The  provincial  Agricultural  Departments  also  have  found  it  necessary  to 
take  up  the  study  and  control  of  insect  pests  and  to  have  their  own  entomolo- 
gical staffs  for  this  end.  The  proposals  put  forward  in  1905  (see  paragraph  11 
of  Mr.  Sly's  note  of  16th  January  1905)  provided  for  a  qualified  entomologist 
in  efich  province,  but  thil  was  negatived  by  the  Secretary  of  State.  All  the 
provinces,  however,  have  one  or  more  entomological  assistants,  whilst  Madras 
has  had  a  Government  entomologist  since  1912,  and  an  entomologist  has  also 
now  been  sanctioned  for  the  Punjab. 

The  original  idea  underlying  the  creation  of  provincial  entomological  staffs 
■w-as  that  they  were  appointed  to  assist  the  Imperial  Entomologist  in  the  collec- 
tion in  their  provinces  of  information  respecting  insects,  and  that  their  work 
was  to  be  in  direct  touch  with,  and  under  the  control  of,  the  Imperial  Entomolo- 
gist. This  is  borne  out  by  the  following  extract  from  the  Proceedings  of  the 
Board  of  Agriculture  for  1905  (page  15) : — 

"  The  training  of  provincial  assistants  to  assist  the  imperial  experts  in  special  branches  of  work   such  as 
entomology  is  recognised  by  the  Boai'd  as  being  of  great  practical  utilitr." 

The  fact  of  their  isolation  and  in  some  cases  the  jealousy  of  the  provincial 
departments,  combined  with  the  instructions  contained  in  Government  letter 
No.  188—12-16  of  26tli  January  1906,that  "  each  imperial  expert  must  bear  in 
mind  that  he  has  no  authority  over  the  provincial  experts,  and  that  his  func- 
tions in  relation  to  them  are  purely  advisory,"  have  however,  in  many  cases, 
led  to  unfortunate  results  in  the  quality  and  outturn  of  the  work  of 
these  provincial  entomological  staffs.    I  consider  that  the  policy  of  isolated 
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pfovincial  Entomological  Assistants  has  been  a  failure,  and  that  the  failure 
has  been  due  directly  to  the  policy  of  decentralisation. 

The  present  entomological  stafE  of  the  Agricultural  Departments  is  as 
follows : — 

Ai  Pus  a. 

.* 

Entomological  Seetion.  Pathological  Entomological  Section, 

Imperial  Entomologist       .        One.  Imperial  Pathological  Entomolo-       One. 

gist. 
Supernumerary  Entomologist     One  (vacant     Assistants         .  .         ,  ,      Three. 

^  since  1916). 
Assistants  ....     Four.  ,  Fieldmen,  Clerks,  etc. 

Sericulture  Assistant    .  .     One  (tempy.) 

Fieldmen,  Clerks,  etc. 

In  the  Provinces. 

Madras. — One  Government  Entomologist,  3  Assistants,  Eieldmen,  etc. 

Bombay. — Two  Assistants, 

Central  Provinces. — Two  Assistants. 

Bihar  and  Orissa.— Two  Assistants. 

Bengal. — One  Entomological  Collector. 

Assam. — One  Assistant. 

Burma. — One  Assistant 

United  Provinces. — One  Assistant. 

Punjab.— One   Government  Entomologist   (post     sanotiojaed;   not   yet 
filled) ;  two  Assistants. 

Besides  the  above,  Mysore  has  two   Entomological  Assistants  and  B^roda 
and  Travancore  one  each. 

,  At  Pusa  have  been  brought  together  large  collections  ofinsects  of  all  orders 
from  various  parts  of  the  Indian  Empire  (especially  of  crop-pests  from  the  plains 
of  India)  and  of  records  of  occurrence,  damage,  etc.,  of  crop-pests.  The  life- 
histories  of  many  hundreds  of  Indian  insects  have  also  been  investigated  and  y 
published  in  over  200  coloured  plates, -in  Lefroy's  "  Indian  Insect  P'ests  "  and 
"Indian  Insect  Life"  and  Pletcher's  "South  Indian  Insects,"  and  in 
departmental  memoirs  and  bulletins  and  in  other  publications.  Special 
branches,  such  as  insecticides, ,  sericulture,  apiculture  and  lac  culture,  have 
also  been  taken  up  and  publications  issued  on  each  subject.  There  is  also  at 
Pusa  a  large  (though  by  no  means  complete)  Jibrary  of  entomological  literature. 
Each  of  the  provincial  Agricultural  Departments  has  also  formed 
collections  of  insects,  records  of  occurrence  of  crop-pest?,  etc,  and  most  have 
issued  short,  bulletins  or  leaflets  on  pests  of  local  importance.  ,  Except  in 
Madras  (where  the  library  at  Coimbatore,  though  small,  contains  a  few 
entomological  books  mainly  selected  as  supplementary  to  those  in  the  Pusa 
library),  there  are  at  present  no  entomological  libraries  in  the  provinces. 
«*!f-!^^4.  ^'  ■'■^  ®P^*®  °^  ^^®  importance  of  the  study  in  Ind/a  of  the  various  insects 

(including  ticks,  etc.)  carrying  diseases  of  animals,  there  has  hitherto  been  no 
special  entomological  statT  appointed  for  this  work  except  the  pathological 
entomological  section  at  Pusa,  which  for  the  last  three  or  four  years  (since 
the  separation  of  the  medical  side  of  the  work)  has  been  nominally  more  or  less 
restricted  to  veterinary  work.  In  1914  the  services  of  an  Entomological 
Assistant  were  placed  at  the  disposal  of  the  Imperial  Bacteriologist  for  an 
investigation  of  the  insects  playing  a  part  in  the  transmission  of  su¥ra,  and  a 
report  of  the  results  was  sent  to  Muktesar,  but  has  not  joi.  been  published. 
Considerable  collections  of  cattle  flies  and  of  fiies  causing  myiasis  in  domesti- 
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cated  animals  have  been  accumulated  at  Pusa,  but  haye  not  yet  been  worked 
out.  Considerable  information  has  also  been  brought  together  on  the  life- 
histories  and  habits  of  biting  inseets,  and  there  is  also  the  nucleus  of  a  library 
on  this  subject. 

5.  The  great  importance  of  insects  as  carriers  of  disease  has  only  been  realised  Medical  Ento- 
within  comparatively  recent  years,  but  a  good  deal  of  worki  on  this  subject  has  ^°^°^- 
been  done  in  India  by  scattered  workers,  especially  in  connection  with  mosquitoes, 
ticks  and  blood-sucking  flies,  and  much  of  this  work  is  necessarily  purely 
entomological,  being  concerned  solely  with  the  life-histories,  anatomy  and 
systematic  discrimination  of  insects.  As  examples,  if  is  only  necessary  to 
mention  here  the  general  work  on  mosquitoes  (including  numerous  Indian 
species)  by  Giles  and  by  Theobald,  with  the  later  revisions  and  additions  by 
Edwards,  and  numerous  papers  on  biting  flies  by  Austen,  Ricardo,  etc.  In 
India  itself  the  study  of  biting  insects  (especially  mosquitoes)  has  been  taken 
up  by  numerous  medical  oflacers,  as  is  witnessed  by  such  publications  as  James' 
and  Listen's  Monograph  on  the  Anopheline  Mosquitoes  of  India,  by  iseyeral 
scientific  memoirs  of  the  Medical  and  Sanitary  Departments,  by  Christopher's 
papers  on  mosquitoes,  and  by  Patton  and  Cragg's  "  Text^book  of  Medical  Ento- 
mology." The  work,  however,  has  suffered  to  some  extent  from  want  of 
precision  owing  to  the  want  of  expert  entomological  knowledge  on  the  part 
of  some  of  the  workers— I  do  not  mean  to  say  that  their  results  have  been  in- 
accurate, but  that  in  some  oases  there  has  been  apparent  a  want  of  familiarity  x 
with  ordinary  entomological  usage  regarding  such  matters  as  definitions, 
descriptions  and  nomenclature — and  to  a  far  greater  extent  by  a  want  of  con- 
tinuity, whereby  the  few  men  capable  of  doing  entomological  work  have  not 
always  been  retained  in  posts  where  they  could  apply  their  talents  to  the  best 
advantage. 

Three  or  four  years  ago  a  medical  entomologist  (Mr.  Awati)  was  appointed, 
but  this  post  is,  I  believe,  held  under  the  Medical  Research  Fund,  and  is  not, 
strictly  speaking,  a  Government  appointment. 

In  view  of  the  extensive  incidence  of  insect-borne  diseases  in  India,  it  ^ 
seems  clearly  necessary  that  the  stu3y  of  medical  entomology  should  be  placed 
on  a  proper  footing,  and  that  medical  officers  in  India  should  be  afforded 
adequate  and  competent  assistance  in  the  investigation  of  such  insects.  As 
Sir  Pardey  Lukis  has  recently  written  {Indian  Journal  of  Medical  Besearch, 
IF,  386;  January  1917)  -.— 

"  The  flies  of  India,  both  blood-sucking  and  non-blood-sucking,  the  parasitic  ticks, 

the  larvae-destroying  fish  and  other  enemies  of  the  mosquitoes offer  ample  scope  for 

research  to  the  entomologist." 

With  the  help  of  a  strong  entomological  staff  working  in  close  touch  and 
collaboration  with  the  Medical  Department,  it  may  be  said  with  confidence  that 
a  very  great  advance  in  the  control  of  insect-borne  diseases  in  India  may  be 
expected. 

6.  The  pages  of  Indian  Mmeum  Notes  (already  referred  to)  contain  numerous  Forest  Entomo- 
references  to  insects  attacking  forest  trees,  but  it  was  not  until  1900  that  a  post  logy- 
of  Imperial  Forest  Entomologist  was  sanctioned  for  the  study  of  Indian  forest 
insects.    In  1906,  after  the  creation  of  the  Forest  Research  Institute  at  Dehra 
Dun,  the  title  of  the  post  was  altered  to  that  of  Forest  Zoologist.     The  appoint- 
ment has  been  held  by  the  following  officers  : — 

1900-1909 Mr.  E.  P.  Stebbing. 


1910 
1911 

1911-1913 
1913      \ 


Mr.  V.  S.  Iyer  {pro  tent.) 
Mr.  B.  S.  Hole  (^ro  tern) 
Dr.  A.  D.  Imms. 
Mr.  C.  F.  C.  Beeson. 
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The  staff  comprises  also  two  assistants,  two  collectors,  one  setter,  one  artist, 
three  clerks  and  four  peons. 

I  am  indebted  to  Mr.  Beeson  for  the  following  notes : — 

"  Buildiogs.— In  the  Forest  Research  Institute,  completed  ia  1914,  are  the  offices 
(clerks' room,  record  room,  and  Zoologist's  oflSce  room),  and  the  museum.  In  two  detached 
buildings  in  the  Research  Institute  grounds  are  the  insectary  and  laboratories,  etc. 

"  The  museum  is  a  well-lighted  room,  9%'  x  3^',  containing  a  collection  as  yet  in  its  early 
stages.  It  is  mainly  entomological  and  exhibits  a  good  series  of  forest  insect  pests  with 
examples  of  their  work,  there  is  a  small  but  growing  collection  of  birds  and  of  reptiles,  and 
of  shikar  trophies. 

"The  laboratory   building  consists  of  four   rooms,  two   of  which  are  laboratories  26'  X  15 
and  18' X  15',   while   the  other   rooms,    18'x32',   are  used   respectively  as  library  and  insect- 
collection  room.     In    the   latter   the    systematic  collection  and  spirit  material  is   stored ;  teak 
wood  store  boxes  with  bases  of   cork   or   naphthaline  in  ^raffin  wax  are  in  use,  contained  in 
dustproof  teak  almirahs.     Collections  and  library  are  card-Indexed. 

"  The  insectary  is  a  one-roomed  building,  built  on  the  Pusa  pattern  after  designs  by 
Dr.  Imms.  The  main  room  is  4.1' x  28',  to  which  are  attached  on  three  sides  a  series  of 
out-door  cages  with  raised  soil  pits  in  which  saplings  of  forest  trees,  can  be  grown.  The  east 
and  west  cages  measure  12'  X  7'  and  are  enclosed  on  three  sides  and  above  with  1/22"  mesh 
galvanised  wire-gauze  in  an  iron  frame-work.  The  six  cages  on  the  south  side  measure  7  x 
6',  and  two  central  cages  are  roofed  with  plate  glass  and  have  cement-plastered  walls.  Access 
is  gained  to  them  by  double  doors  from  the  interior.  Gas.  and  water  are- laid  down  and  the 
building  is  isolated  by  means  of  an  ant-gutter.        *  — 

"  The  indoor  breeding  cages  are  mostly  adapted  for  the  breeding  of  woodborers  over 
long  periods,  and  are  light-tight  with  emergence-traps  on  American  patterns.  Evaporators 
of  coarse  pottery  are  used  to  maintain  even  humidity  and  postpone  shrinkage  of  the  logs. 
Defoliators  are  usually  reared  in  open  Fiske  trays,  and  root-feeders  in  gauze  cylinders  in  the 
soil  pits. 

"  Times  of  investigation. — A  three-year  programme  of  research  is  drawn  up  at  the  triennial 
meeting  of  the  Board  of  Forestry,  based  on  suggestions  brought  forward  by  the  Forest 
Departments  of  the  several  provinces.  The  present  investigations  deal  chiefly  with  the  insect 
pests  of  three*  principal  forest  trees,  sal  {SAorea  robmta),  teak  {Tectona  grandis),  and  the 
Himalayan  conifers  {Finns  longifolia,  Pinus  excelsa,  Cedrus  deodara).  The  enquiries  are 
carried  out  by  the  research  officers  in  prolonged  tours  extending  over  about  eight  months  of 
the  year.  There  are  no  field  stations,  but  in  a  few  cases  observation  areas  in  the  forest  have 
been  started  for  pests  which  cannot  be  established  in  the  insectary.  The  limited  stafE,  how- 
ever, prevents  very  extensive  enquiries  being  carried  out. 

Special  problems. — The  enquiries  with  regard  to  the  majority  of  pest  species  have  not  yet 
■  passed  the  initial  stagey-  but,  where  life-histories  are  well-known,  effective  control  measures 
have  been  devised  in  a  few  cases  only.  The  absence  of  intensive  management,  the  dispropor- 
tionate value  of  the  crop;  and  impossibility  of  early  recognition  and  location  of  insect  attack 
prevent  the  adoption  of  many  of  the  control  measures  in  force  in  European  forests.  An 
exception  can  be  made  in  the  case  of  nurseries,  young  plantations,  where  intensive  cultiva- 
tion and  supervision  occurs,  and  in  the  case  of  bark  beetles  in  the  coniferous  forests  of  the 
Himalayas,  which  are  successfully  controlled  by  measures  based  on  European  methods.  The 
chief  problems  lie  [a)  in  the  discovery  of  methods  of  checking  damage  by  heart- wood  borers, 
especially  those  species  which  are  sporadic  in  habit  and  attack  isolated  trees  here  and  there, 
and  {b)  in  the  prevention  of  widespread  defoliation  which  occurs  aunuallyin  many  types  of 
deciduous  forests." 

A  considerable  volume  of  work  on  forest  insects  has  been  published  during 
the  last  fifteen  years,  but  a  large  proportion  of  the  earlier  work  was  very 
incomplete  and  in  many  cases  inaccurate,  thus  requiring  revision.  Forest 
entomology  in  India  has  also  been  handicapped  considerably  by  the  dislocation 
necessarily  produced  by  the  numerous,  changes  of  staff  which  have  taken  place. 
Generally  speaking,-  it  may  be  said  that  the  work  of  the  Eorest  Zoologist  is 
purely  entomological  and  deals  with  insects  in  many  cases  identical  with,  and 
in  nearly  all  cases  closely  allied  to,  those  dealt  with  by  the  entomological  staff 
of  the  Agricultural  Department,  so  that  there  seems  to  be  no  necessity  for  the 
separation  of  this  work  between  two  departments. 
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7'.  Besides  entomological  work  carried  on  under  the  Government  of  India  Other  entomo- 
and  the  Local  Govern  ments,  there  is  a  certain  amount  of  work  done  by  Native  logical  work  in 
States  and  un-offlcial  workers.  Baroda,  Mysbre  and  Travancore,  for  example, 
maintain  entomological  assistants  attached  to  their  Agricultural  Departments, 
whilst  the  Bombay  Natural  History  Society  has  a  small  collection  of  insects 
and  helps  to  bring  together  amateurs  and  others  by  means  of  entomological 
papers  published  in  its  journal. 

The  Indian  Tea  Association  also  maintains  an  Entomologist  (Mr.  E.  A. 
Andrews),  with  a  small  staff,  to  work  solely  on  insects  affecting  tea  estates  in 
north-eastern  India,  but,  whilst  the  study  of  tea  insects  is  rather  specialised 
as  regards  some  of  the  worst  pests,  it  may  be  •pointed  out  that  many  pests  of 
tea  attack 'Other  crops  (and  vice  versa),  and  also  that  lately,  owing  to  the  exten- 
sion of  the  practice  of  growing  leguminous  crops  as  green  manure  and  to  prevent 
erosion  on  tea  estates,  the  work  of  the  Entomologist  to  the  Indian  Tea  Associa- 
tion has  necessarily  been  extended  to  comprise  the  pests  of  such  crops,  which 
are  also  necessarily  studied  by  the  entomological  staff  of  the  Agricultural 
Department  in  other  (non-tea)  areas.  In  southern  India  also,  where  there  is 
a  considerable  acreage  under  tea,  it  is  part  of  the  duty  of  the  Deputy  Director 
of  Agriculture  in  the  planting  districts  (Mr.  E.  D,  Anstead)  to  advise  the 
planters  on  the  subject  of  insect  pests  of  tea,  coffee,  rubber,  etc.,  and  this  is 
done  mainly  iji  co-operation  with  the  Imperial  Entomologist,  with  mhoxn 
Mr.  Anstead  keeps  in  touch.  Thus,  even  as  regards  only  tea-pests  in  India,- 
there  is  no  one  individual  or  body  to  study  them  as  a  whole. 

Numerous  residents  and  visitors  also  take  an  active  interest  in  entomology, 
although  their  energies  are  mostly  confined  to  the  more  conspicuous  and  popular  « 

groups  of  insects,  such  as  butterflies.  However,  it  is  largely  owing  to  the 
enthusiasm  of  such  amateurs  in  the  past  that  the  study  of  entomology  in  India 
has  attained  its  present  proportions,  and  hence  it  is  necessary  to  include  their 
activities  in  any  general  r^sum^  of  the  subject. 

•    8.  The  horizon  of  the  ordinary  Government  servant  in  India   is  usually  Necessity  for 
limited  to  his  own  district  or  province,  but  insects  have  no  respect  for  political  considering  work 
boundaries.     Many   of  our  worst  pests,  indeed,  are  practically  world-wide  in  °"        °^ 
their  range,   and  the  entomological   worker  must,  therefore,  if  his  information 
is  to  be  adequately  complete,   study  the   habits   and   control   of   such  pests 
throughout  their  whole  area  of  distribution  and  keep  himself  abreast  with  all 
information  published  concerning  them ;  incidentally,  it  may  be  pointed  out 
that   this  requires  ability  to  read  all  the  principal  European  languages.    The 
insect  pests  of   Geylon,  for  example,     are  practically  identical   with  those 
of  southern  India,   and  the   same  may  be  said  to  a  less  exlent  of  those  of  the 
Malay  Peninsula,  Java,  Queensland  and  Formosa,  all    of  which   maintain 
expert  entomological  staffs,  whilst  the  habits  and  coiitrol-methods  of  insects  in 
other  parts   of   the   world  of  ten   afford  most  valuable  hints  regarding   these 
points  in  India,  even  in  cases  where  the  insects  are  not  exactly  identical.     The 
extra-Indian  breadth  of  view   required  of  an  entomological  worker  in  India  - 
is  a  point  which  is  usually  little  realised  by  the  non-entomologist  and,  there- 
fore, requires  to   be  emphasised   here.    It  may  also  be  pointed  out  that  much 
of  our  most  important  work  on  Indian  insects,  including  the  preparation  of 
most  of  the  volumes  in  the  Fauna  of  British  India  series,  has  been  done 
outside  of  India. 

9,  The  above  statement  shows  in  very  brief  outline  in   what  various  direc-  Summary  ol 
tions  entomology  is  being  carried  on  in  India,  and  it  will   at  once  be  apparent  loregoing. 
that  the  official  work  is  distributed  over  at  least  four  services  (Eorests,  Medical, 
Museums,  Agricultural  and  Veterinary),  all  independent  of  one  another  and 
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not  even  under  one  department  of  Government.      Many  insects  and  groups  of 
insects  are  pests  common  |;o  both  forest   trees   and  agricultural  crops,   many- 
others  are  carriers  of  disease  both  to  man  and  animals,  whilst  the  systematic 
side  of  the  work,  which  is.  nominally  confined   to  the   Museums  branch,   must 
form  the  very  foundation  of  all  advance  by   economic  workers  in   each   of  the 
other  branches.     There  is  thus  a  great  amount  of  unnecessary   overlapping, 
expense  and  waste  of  work,  as  each  worker  must  maintain  his  own  collection, 
library,  records,  etc.,  many  of  the  itenis  of  which  miist  also  be  set  up  and 
maintained  by  other  workers  in  each  different  service,   and  indeed  (as  things 
are  at  present)  by   each  worker  in  each  appointment.     Each  worker  ia  the 
Agricultural,  Forest  and  Museuiis  Services,  for  example,  has  to  maintain  a 
series  of  insects  in  all  orders,  which  means  that  he  has  to  waste  a  large  amount 
of  time  in  identification  of  groups  with  which,  he  is   not   personally  familiar, 
although  they  may  be  represented  and  named  up  in  other  collections  in  India, 
and  to  obtain  such  identification  requires  a  large  amount  of  time,   trouble  and 
correspondence  with  specialists  in  each  of  such  groups,   whilst  conversely  each 
such  specialist  suffers  from  the  disadvantage  of  seeing   scattered  small  lots  of 
specimens  instead  of  being  able  to  examine  a  large  mass  of  material,   which  is 
usually  (it  may  be  pointed  out)  far  more  satisfactory  to   work   ovt.     There  is 
also  the  further  disadvantage  that  the  same   species  may  be   sent   by  different 
workers  in  India  to   different  specialists  at  the  same   time,  thus   leading  to 
unnecessary  synonymy  and  trouble  for  future  workers.  ' 

Conclusions.  10.  It  will  be  seen  from  the  above  summarised  statement  that,  although  con- 

siderable progress  has  been  made  towards  the  study  of  entomology  in  India,  this 
*  science  has  hitherto  suffered  from  the  scattered  and  haphazard  way   in  which 

such  studies  have  been  prosecuted,  at  first  by  {a)  professed  (though  not  in  many 
cases  professional)  entomologists  outside  of  India,  each  working  primarily  on  a 
special  group  of  insects,  and  (6)  in  India  itself  mostly  by  enthusiastic  amateurs 
who  have  provided  the  material  for  the  workers  noted  in  {a),  and  who  have  also 
contributed  by  their  observations  to  a  knowledge  of  the  habits  and  life-histories  of 
those  insects  which  they  met  with  in  India.  Even  later  on,  in  recent  years, 
when  the  study  of  Indian  insects  has  been  taken  up  by  whole-time  employes 
of  Government,  it  will  be  seen  how  scattered  and  inco-ordinated  such  work  has 
been,  the  various  workers  in  the  Agricultural,  Forest  and  Medical  Departments 
and  the  Indian  Museum  each  confining  his  attentiou  and  devoting  his  energies 
to  work  in  his  OM'n  particular  line,  with  little  regard  to  what  has  been  done  by 
other  workers  in  India.  It  may  be  said,  indeed,  and  with  considerable  accuracy  ^ 
in  my  opinion,  that  such  is  the  logical  outcome  of  the  present  policy  of  isolation 
of  the  different  entomological  workers  who  are,  so  to  speak,  shut  off  from  one 
another  by  the  water-tight  compartments  artificially  set  up  by  the  separa- 
tion of  the  various  departinents  under  which  they  are  working.  This  is,  I- 
know,  a  matter  of  general  policy  and  perhaps  rather  outside  of  the  present 
case,  but  it  is  necessary  to  consider  it  now,  because,  in  my  opinion,  the  time  has 
come  when  Government  should  definitely  make  up  its  mind  regarding  the 
continuation  and  expansion  of  the  present  work  in  entomology  and  the  most 
efficient  means  of  securing  such.  It  is  not  a  question  of  one  or  two  men  or  a 
few  thousand  rupees  in  this  or  next  year's  budget.  It  is  our  duty  now  to  lay  a 
firm  foundation  which  will  endure^  permanently,  80~  far  as  we  can  foresee,  and 
which  will  not  require  to  be  scrapped  or  changed  in  -any  essential  particulars 
during  the  present  century  ;'dthervfise  we  are  wasting  our  own  time  and  failing 
in  our  duty  to  our  successors.  The  question  is,  how  can  we  best  provide  now  for 
the  requirements,  not  only  of  our  own  time,  but  of  the  future  ?  And  to  this 
question  there  are,  it  seems  to  me,  only  two  possible  answers,   which  may  be 
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summed  up  in  the  words  (a)  centralisation,  and  (b)  decentralisation.  We 
have  now  to  consider  the  respective  merits  and  demerits  of  these  two  propo- 
eitions. 

(a)  Centralisation.— A  centralised  scheme  will  provide  for  one  main  insti- 
tute and  a  body  of  workers  all  belonging  to  one  service.  All  the  workers  will 
be  working  on  one  subject,  though  not  necessarily  on  the  same  branch.  Each 
worker  will  be  able  to  devote  his  time  and  energy  to  his  particular  object 
knowing  that  other  workers,  with  whom  he  will  be  in  touch  as  belonging  to 
the  same  service,  are  also  working  at  other  similar  problems,  and  that  their 
information  is  freely  at  his  service  as  his  is  at  theirs.  Government  officials 
and  the  general  pubj^c  equally  will  know  exactly  where  to  apply  for  inform- 
ation regarding  any  matter  concerning  insects,  and  the  best  information  available 
can  be  supplied  either  from  the  central  institution's  records  or  from  the 
entomological  worker  best  able  to  reply  from  his  special  knowledge.  As 
regards  the  entomological  workers,  also,  a  centralised  scheme  will  allow  for 
recruitment  of  suitable  candidates  for  the  employment  of  entomologists  on 
work  for  which  each  is  best  suited,  both  as  regards  aptitude  for  particular 
kinds  of  work  and  for  employment  in  the  field  or  at  the  central  institution  with 
some  regard  to  personal  fitness,  for  problems  connected  with  leave  and  various 
cognate  matters.  As  regards  such  questions  as  legislative  restrictions  regard- 
ing insect  pests,  it  is  obviously  desirable  that  such  sbould  be  handled  by  a 
central  institute.  As  regards  the  central  institute  itself,  a  centralised  scheme 
will  secure  economy  in  buildings  and  in  all  expenses  necessarily  entailed  in 
the  acquisition,  accommodation  and  upkeep  of  collections,  library  and  records, 
while  there  will  be,  further,  the  inestimable  advantage  of  having  one  general 
collection  of  insects  and  entomological  literature  and  records  for  the  whole 
of  India,  under  which  conditions  it  will  be  possible  for  the  first  time  to  aim  at 
a  tolerable  degree  of  completeness  in  each.  A  strong  plea  must  also  be  entered 
for  the  centralisation  of  publications  (at  least  of  entomological  ones  as  such), 
especially  as  regards   other  workers  on  cognate  problems  outside  of  India. 

All  the  above  may  be,  and  in  my  opinion  are  to  be,  described  as  merits  of  a 
eentifalised  scheme. 

As  regards  ihe  demerits  of  such  a  scheme,  the  following  have  occurred  to 

me: — 

(1)  The  difficulty  at  present  of  providing  a  sufficient  staff  of  entomological 
workers :  this  however,  is  a  difficulty  which  will  apply  to  any  scheme  for  expan- 
sion and  one,  moreover,  which  will  solve  itself  in  course  of  time,  and  it  may 
only  be  noted  here  that  the  larger  the  staff  and  the  higher  their  reputation,  the 
less  difficulty  is  there  likely  to  be  in  attracting  sufficient  candidates  of  the  right 

stamp. 

(2)  The  practical  difficulty  of  attending  to  purely  local  inquiries  (such  as 
small  outbreaks  of  crop-pests)  or  local  problems  (such  as  education  in 
provincial  Agricultural  or  Forest  Colleges)  without  having  such  an  over- 
whelmingly large  staff  that  centralised  control  would  become  inefficient :  I 
fully  recognise  this  difficulty  and  propose  to  overcome  it  by  restricting  the  • 
proposed  centralised  scheme  to  a  high-grade  service  of  entomological  workers, 
engaged  mainly  (if  not  solely)  in  research  work,  as  explained  in  detail  later  on. 

(6)  Decentralisation.— I  fail  to  see  any  particular  merits  in  a  decentralised 
scheme,  whereby  each  department  has  its  own  separate  entomological  staff  as 
at  present,  so  far  at  least  as  this  remark  applies  to  the  higher- grade  research 
workers.  There  may  be  a  certain  amount  of  amour  propre  on  the  part  of  such 
departments  or  their  heads,  in  the  idea  that  they  are  self-contained,  but  we  are 
concerned  witli  efficiencv  and  not  with  sentiment,     There  may  also  be  red-tape 
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objections  to  a  centralised  scheme  on  [the  ground  of  budget  allotments  to  par- 
ticular Goyernments  or  provinces  or  departments,  but  very  little  readjustment 
is  really  required. 

The  demerits  of  decentralisation  are  numerous  and  cogent  and  include  :^ 

(1)  "Waste  of  time  by  the  necessity  of  each  separate  worker  haying  {i)  to 
spread  his  energies  over  a  wide  field  instead  of  settling  down  to  one  piece  of 
research,  (ii)  to  go  over  an  enormous  volume  of  current  literature  merely  to  see 
whether  there  is  anything  affecting  his  own  work. 

(2)  Overlapping  of  work  due  to  the  fact  that  there  is  no  real  dividing 
line  between,  for  example,  insects  affecting  many  forest  tr^es  and  agricultural 
crops,  so  that  both  the  Forest  and  Agricultural  Entomi^logists  must  study 
the  same  insects.  This,  of  course,  is  more  pronounced  still  in  the  case  of, 
say,  half-a-dozen  Agricultural  Entomologists  in  as  many  provinces,  in  all 
of  which  the  same  insects  may  occur  on  the  same  crops.  Of  course,  there 
is  the  advantage  that  different  workers  may  proceed  on  different  lines  and 
one  succeeds  where  another  fails,  but  the  waste  of  labour  due  to  overlapping 
more  than  compensates  for  this.  In  this  question  especially  it  is  necessary 
to  look  ahead. 

(3)  Waste  of  public  money  by  the  absolutely  necessary  provision  of 
accommodation  (laboratories,  insectaries,  collections,  staff,  etc.),  libraries  and 
other  expenses  for  each  worker. 

(4)  The  publication  of  results  in  a  mass  of  scattered  literature,  which 
makes  it  much  more  difficult  for  present  and  future  worker  to  know  where 
to  find  information  on  any  particular  subject.  ^ 

Entomological  progress  outside  of  India. 

11.  Having  briefly  considered  the  merits  and  demerits  of  centralised  and 
decentralised  schemes  as  applied  to  the  present  and  future  requirements  of 
entomological  work  in  India,  we  may  briefly  review  the  experience  gained 
in  some  other  countries  in  which  entomology  has  progressed  in  recent  years. 
In  this  connection  I  shall  omit  consideration  of  European  countries  because, 
comparatively  speaking,  their  entomological  problems  and  staffs  are  alike  of 
small  importance. 
The  United  States  12.  The  United  States  of  America  have  justly  attained  a  world-wide  reput-- 
ol  America.  ^yo^  through  the  organisation  and  efficiency  of  their  Agricultural  Depart- 
ment, and  their  entomological  problems  are  dealt  with  by  the  Bureau  of 
Entomology  under  the  able  leadership  of  Dr.  L.  0.  Howard. 

The  Bureau  of  Entomology  (as  described  in  the  United  States  Department 
of  Agriculture  Year  Book  for  1908,  page  495)  "obtains  and  disseminates 
information  regarding  injurious  insects  affecting  field  crops,  fruits,  small  fruits 
truck  crops,  forest  and  forest  products,  and  stored  products  ;  studies  insects  in 
relation  to  diseases  of  man  and  other  animals  and  as  animal  parasites  • 
experiments  with  the  introduction  of  beneficial  insects  and"  with  the  fungus 
-  and  other  diseases  of  insects ;  and  conducts  experiments  and  tests  with  in- 
.  secticides  and  insecticide  machinery.  It  is  further  charged  with  investigations 
in  apiculture.  The  information  gained  is  disseminated  in  the  form  of  general 
reports,  bulletins  and  circulars.  Museum  work  is  done  in  connection  with  the 
Division  of  Insects  of  the  National  Museum,  and  insects  are  identified  for 
experiment  stations  and  other  public  institutions  and  for  private  individuals." 

The  Bureau  of  Entomology  is  divided  into  at  least  ten  sections,  of  which 
eight  are  concerned  with  researches  on  plant  pests.  Their  budget  for  the  year 
1913  (the  latest  year$  of  which  I  have  particulars)   was  Rs.  20,64,760*  and 

*  I  have  recl^oned  three  rupees  to  the  dollar. 
IiCfter  2Vb<e.— The  budget  ior  the  year  ending  SQth  Jun?  1918  is  Es.  27,94440, 
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thier  staff  comprised  207  members.    The  sections  dealing  with  plant  pesis 
are  : — 

1.  Eesearches  on  pests  of  deciduous  fruif  trees,  with  a  stafE  of  16 

experts  and  a  budget  of  Es.  1,39,800. 

2.  Eesearches  on  pests  of  cereals  and  fodder  crops,  with  a  staff  of  4i2 

experts  and  a  budget  of  Rs.  2,76,600. 

3.  Eesearches  on  insect  pests  of  the  southern   crop  districts,  with  a  ' 

staff  of  24  experts  and  a  budget  of  Es.  1,54,800. 

4.  Eesearches  on  forest  insects,  with  a  staff  of  36  experts  and  a  budget 

of  Es.  1,67,850. 

5.  Eesearches  on  pests  of  truck  crops  and   stored  products,  with  a 

staff  of  20  experts  and  a  budget  of  Es.  1,12,200. 

6.  Eesearches  on  tropical  and  sub-tropical  fruits,  with  a  staff   of  7 

experts  and  a  budget  of  Es.  64,500. 

7.  Eesearches  on  Mediterranean  fruitfly,  with  a  staff  of   2  experts  and 

a  budget  of  Es.  10,500. 

8.  Eesearches  on   gipsy  and  brown-tail  moths,    with'  a    staff  of  36 

experts  and  a  budget  of  Es.  9,09,000. 

Other  sections  deal  with  : — 
-9.  Insects  carrying  diseases  of  man  and  animals,  and 
10.  Bee  keeping, 
but  1  have  no  definite  information  regarding  their  staffs  or^Mgets. 

In  addition  to  the  Bureau  of  Entomology  many  of  the  States  maintain 
their  own  entomological  staffs,  and  of  coarse  all  the  principal  Universities  have 
their  professors  of  Entomology  (several  in  some  cases,  as  at  Cornell  University), 
but  it  may  be  said  without  hesitation  or  fear  of  contradiction  that  it  is  mostly 
owing  to  the  centralised  activities  of  the  Bureau  of  Entomology  that  the 
.United  States  have  come  to  occupy  a  position  in  the  very  forefront  of 
entomological  progress. 

13.  In  Canada,  the  first  Dominion  Entomologist  was  appointed  in  1884  by  Canada, 
the  Minister  of  Agriculture  on  thes  recommendation  of  a  Select  Committee  and 
in  accordance  with  recommendations  from  various  parts  of  the  Dominion, 
and  the  late  Dr.  James  Eletcher  was  appointed,  the  position  being  an 
honorary  one  for  the  first  year.  In  1886,  when  the  Dominion  experimental 
"farms  were  established.  Dr.  Fletcher  was  attached  to  the  scientific  staff*  of 
that  branch  as  Entomologist  and  Botanist,  in  which  dual  capacity  he  served 
until  his  death  in  1908.  The  increase  of  all  lines  of  work  necessitated  the 
separation  of  these  two  oflSces,  and  in  1909  Dr.  C.  Gordon  Hewitt  was  appointed 
Dominion  Entomologist  and,  with  one  assistant,  was  entrusted  with  the  work  of 
organising  the  new  Division  of  Entomology.  In  April  1914  the  entomological 
work  of  the  Dominion  Department  of  Agriculture  was  separated  from  the 
Experimental  Earms  Branch  and  was  constituted  as  a  separate  branch  of  the 
department.    The  work  of  the  Entomological  Branch  includes  :— 

(a)  the  working  of  fumigation  stations  and  of  various  legislative  enact* 
ments  to  prevent  the  introduction  of  dangerous  pests  from  abroad 
and  to  control  those  already  imported, 

{b)  the  fumigation  of  nursery  stock, 

(c)  the  suppression  of  brown-tail  moth,  San  Jos^  scale  and  other 
serious  pests, 

{d)  the  working  of  field  laboratories  for  the  local  investigation  of  various 
destructive  pests.  In  1916  these  laboratories  totalled  nine,  in 
addition  to  two  sub-stations,  and  provided  for  both  agrieultural 

and  forest  pests, 
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^  (e)  the  deputation  of  trained  men  from  these  laboratories  to  cope   with 

outbreaks  of  pests  when  these  are  reported, 
OO  special  investigations  on    forest    insects,  fruit  insects  and  pests 

affecting  field,  garden  and  cereal  crops, 
(g)  special    investigations  of    insects  carrying  diseases  of  man  and 
animals, 
.  (h)  the  building  up  of  a  national  collection  of  Canadian  insects, 

'  («)  the  dissemination  of  information  regarding'  insects  by  publicationsj 

exhibitions  and  addresses, 
(/)  apicultural  work  (for  the  present  this  remains  under  the  Experi- 
mental Farms  Branch). 

The  aims  of  the  Entomological  Service  are  briefly  defined  by  Dr.   Gordon 
Hewitt  as : — 

/  "  first,  the  prevention  of  the  introduction  and  spread  of  injurious  insects,  second,  the  investigation  of  insect 

pests  affecting  agriculture,  horticulture,  forestry  and  the  health  of  domestic  animals  and  man ;  and  third,  the 
imparting  of  the  information  so  obtained  to  those  interested  and  concerned  by  means  of  bulletins,  circulars,  press 
notices,  addi'esses,  letters,  and  personal  visits.  For  these  purposes  there  exists  at  Ottawa  and  at  "the  various  field 
laboratories  throughout  the  country  a  staff  of  men  of  such  scientific  training  and  ability  as  will  enable  thejn  to 
make  the  service  of  the  greatest  benefit  to  the  people  of  Canada. 

■      It  may  particularly  be  noted  that  all  the  work  of  the   Canadian  Entomo- 
logical Service  is  directed  from  Ottawa  by  the  Dominion  Entomologist. 

In  addition  to  the  foregoing,  Ontario,  Nova  Scotia  and  Quebec  have  also 
provincial  Entoipefogists.    "In   the  other  provinces  of  Canada,   no  provincial 
entomologists  have  been  appointed,   and  where  entomological  investigations^ 
are  being  conducted  they  are  in  fconneotion  with  one  or  other  of  the  Dominion 
field  laboratories.     Where  Dominion  and  provincial  officers  are  carrying  on 
investigations  in  the  same  province,  the  heartiest  co-operation  is  enjoyed,  and 
arrangements  are  made  with  a  view  to  preventing  duplication  of  the  work  and 
consequent  loss  of  energy.    In  certain  cases  investigations  are  being  conducted 
conjointly,  and  this  spirit  of  co-operation  is  most  valuable,  especially'  in  its 
relation  to  the  attitude  of  the  public  towards  the  work."     {Annals  Bntom. 
SoG,  America,  IX,  pages  24(-25, 1916.) 

South  Africa.  14.  In  South  Africa,  prior  to  the  formation  of  the  Union  of  South  Africa,  the 

four  colonies  (Cape  Colony,  Natal,  Transvaal  and  Orange  Eiver  Colony)  carried 
on  their  entomological  work  independently.  Cape  Colony  was  the  most  ad?- 
-vanced  and  in  1895  had  created  a  Division  of  Entomology  with  Mr.  0.  P.  Louns- 
bufy  as  Chief.  EoUowing  on  the  Union,  Mr.  Lounsbury  was  made  Chief  of  the 
new  Division  of  Entomology  of  the  Union  Department  of  Agriculture,  with 
headquarters  at  Pretoria.  The  work  of  this  division  comprises,  in  addition  to 
the  dissemination  of  advice  on  insect  problems  and  the  carrying  on  of  investi- 
gationSj  the  administration  of  Government  regulations  concerning  (1)  the 
suppression  of  locusts,  (2)  the"  inspection  of  nurseries,  (3)  plant  and  fruit 
imports,  and  (i)  restrictions  on  the  conveyance  of  plants  and  fruit.  Mr. 
Claude  Puller,  formerly  Entomologist  in  Natal,  is  also  stationed  at  Pretoria  as 
Assistant  Chief,  together  with  a  staff  of  other  workers.  There  are  also  branch 
laboratories  at  Cape  Town,  Bloemfontein,  and  New  Hanover  (Natal),  and  in 
addition  to  the  staffs  at  these  laboratories,  plant  inspectors  are  stationed  at  the 
following  ports  of  entry  for  plants  and  fruit,  viz.,  Capetown,  Johannesburgi 
Durban,  East  London  and  Port  Elizabeth. 

Australia.  15.  In  Australia  the  Commonwealth  Government  did  not,  on  its  formation 

about  sixteen  years  ago,  assume  any  jurisdiction  over  agricultural  matters,  but 

left  tbe  individual  States  in  full  control.    There  is,  therefore,  no  entomological 

work  undertaken  by  the  Commonwealth  Government  beyond  the  administra- 

-  tion  of  the  Pederal  Quarantine  Act,  which  regulates  the  importation,  etc.,  of 


plants  into  the  country ;  this  Act,  I  understand,  is  administered  by  the  Customs 
Department. 

A  result  of  the  absence  of  any  central  control  over  entomological  work 
in  Australia  is  seen  in  the  scattered  and  inco-ordinated  work  which  is  being 
done  there.  New  South  'Wales  has  a  Government  Entomologist  (Mr.  W.  W. 
Frogatt),  but  considerable  work  on  the  investigation  of  disease-carrying  insects 
is  also  carried  out  by  the  Government  Bureau  of  Microbiology,  whilst  a  large 
stafE  of  inspectors,  employed  in  different  districts  to  see  that  spraying  regula- 
tions, etc.,  are  carried  out,  apparently  work  under  the  Agricultural  Depart- 
ment directly.  In  Victoria  the  Entomologist  (Mr.  C.  French)  apparently 
devotes  most  of  his  time  to  the  administration  of  the  Fruit  and  Nursery 
Inspection  ordinances,  and  little  work  of  an  investigatory  character  seems  to 
be  carried  on.  In  South  Australia  the  entomological  work  is  carried  on  by 
the  Horticultural  Division  of  the  State  Department  of  Agriculture,  at 
Adelaide ;  nursery  inspectors  are  employed  to  carry  on  a  campaign  against 
fruit  pests  (codling  inoth  and  scale  insects),  but  there  appears  to  be  no  definite 
Entomological  Division.  In  Queensland  there  has  been  a  Government  Ento- 
mologist (Mr.  H.  Tryon)  since  1897,  with  headquarters  at  Brisbane,  but 
little  original  work  seems  to  have  been  done  in  the  last  ten  or  fifteen  years  ; 
there  is  a  special  field  station  at  Gordonvale,  near  Cairns,  for  the  investigation 
of  sugarcane  insects,  but  I  am  not  aware  that  any  entomologist  has  yet  been 
appointed  or  any  work  actually  done.  At  the  Tropical  School  of  Medicine  at 
Townsville  also,  Mr.  E.  Taylor  has  carried  on  some  excellent  work  on  blood* 
sucking  Diptera,  especially  Calicidoe  and  Tahanidce.  Western  Australia  has 
since  1898  maintained  an  entomologist  (the  present  officer  being  Mr.  J.  L. 
Norman)  with  headquarters  at  Perth,  but  little  work  seems  to  have  been  done 
beyond  supervision  of  imported  vegetation  and  of  the  nurseries?  in  this  State. 
The  Northern  territory  has  an  entomologist  (Mr.  G.  E.  Hill),  stationed  at 
Darwin,  who  has  done  some  work  on  termites  and  on  the  relation  of  blood- 
sucking flies  to  the  transmission  of  parasitic  nematode  worms.  In  Tasmania 
there  seems  to  be  no  regular  entomological  service,  but  advice  on  the  control 
of  insect  pests  is  given  by  the  Emit  Expert. 

Other  countries  and  British  Possessions  (such  as  Ehodesia,  Uganda,  British 
East  Africa,.  Egypt,  Sudan,  British  West  Africa,  Ceylon,  Eiji,  New  Zealand 
and  the  West  Indies)  have  also  their  own  entomological  staffs,  but  it  is 
unnecessary  to  refer  to  th^se  here.  Those  I  have  already  described  have  been 
selected  because  they  are  representative  of  countries  (equally  with  India)  (a) 
comprising  large  areas  under  very  diverse  climatic  conditions,  and  (5)  with  a 
Supreme  Government  combined  with  local  Administrations.  The  United 
States,  Canada,  and  South  Africa  unite  in  the  possession  of  a  centralised 
entomological  stafE  working  in  conjunction  with  provincial  staffs,  whilst  in 
Australia  the  entomological  staffs  are  purely  provincial  and  decentralised. 
It  seems  to  me  a  significant  fact  that,  whilst  in  the  United  States,  Canada  and 
South  Africa  the  fintomological  work  accomplished  is  universally  acknowledged 
as  of  elcellent  quality,  that  being,  done  in  Australia  can  only  be  described 
(with  a  few  exceptions)  as  indifferent. 

From  a  consideration,  therefore,  both  of  our  own  requirements  in  India 
at  the  present  time  and  to  admit  of  expansion  in  the  future,  and  from  a 
comparative  study  of  the  methods  found  most  efficient  under  somewhat  parallel 
conditions  in  other  parts  of  the  world,  I  am  strongly  of  opinion  that  all  the 
higher-grade  entomological  work  in  the  Indian  Empire  should  be  carried  out 
by  a  staff  of  entomological  specialists,  included  in  one  Entomological  Service, 
and  attached  to  one  Central  Entomological  Institute. 
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16,  It  now  remains  to  consider  the  means  by  which,  the  above  suggestion 
may  be  carried  out,  and  these  may  be  considered  under  the  headings  of  (a)  Staff 
a<ud  (b)  Buildings,  etc. 

(«)  Staff. 

Entomological  As  indicated  above,  the  present  workers  on    entomology  in  India  ate 

Service.  scattered  amongst  the  Agricultural,  Eorest,   Medical  and  Museum  Services  in 

India,  whilst  there  are  also  entomologists  working  under  the  Indian  Tea 
Association  and  Medical  Eesearch  Eund.  These  latter  are  not  Government 
servantsj  strictly  speaking,  but  practically  are  so,  because  their  employers 
are  receiving  Government  subsidies,  without  which  they  would  be  unable  to 
maintain  their  staffs.  The  present  system  leads  to  want  of  co-operation 
between  these  various  workers,  and  it  appears  clearly  desirable  that  all  workers 
in  this  one  subject  should  be  in  one  service.  At  the  same  time,  I  do  nbt 
consider  that  it  would  be  practicable  to  unite  these  men  in  any  of  the  exist- 
ing services,  as  such  a  course  would  inevitably  lead  to  a  feeling  of  inter- 
departmental jealousy  and  possibly  friction,  as  the,  workers  would  necessarily 
tend  to  get  out  of  touch  with  departments  other  than  the  one  to  which  they 
were  attached.  I  recommend,  therefore,  that  all  thfe  workers  be  jplaced  in 
one  service,  to  be  called  the  Indian  Entomological  Service,  separate  from 
any  of  the  existing  services  to  which  the  Entomological  Service  would  be 
co-ordinate  but  not  subordinate.  As  regards  the  department  of  Government 
under  which  the  Service  would  come,  pending  the  creation  of  a  special 
Scientific  Department  of  the  Government  of  India — a  department  which,  I 
venture  to  predict,  will  come  into  existence  within  the  next  fifty  years^t 
seems  a  matter  of  indifference  whether  the  service  should  be  placed  under  the 
Department  of  Eevenue  and  A'griculture  (already  represented  by  the  Agricul- 
tural and  Eorest  Entomological  Sections)  or  uader  the  Department  of  Education, 
which  controls  the  Medical  and  Museum  Departments,  but  on  the  whole,  as 
matters  are  at  present,  it  would  perhaps  be  better  to  place  it  under  the 
Eevenue  and  Agriculture  Department  .in  the  same  way  as  the  Agricultural 
and  Eorest  Services.  I  do  not  anticipate  any  large  increase  of  secretariat 
•  work  as  the  result  of  this  proposal,  and  it  must  also  be  remembered  that 

the  cadre  of  the  Entomological  Service  will  not  represent  any  great  increase 
in  actual  number  of  Government  servants,  but  only  a  centralisation  of  the 
total  numbers  instead  of  scattered  items,  e.g.,  of  budgets,  etc. 

The  Indian  Entomolgical  Service  should  comprise  two  classes  of  ento- 
mological workers,  together  with  the  subordinate  staff  usual  to  every  service. 

Class  I  to  consist  wholly  of  entomological  experts,  that  is  to  say,  -  of 
qualified  entomological  workers,  each  an  expert  in  his  own  line,  to  devote 
their  time  purely  to  research  work  either  in  the  laboratory  or  the  field. 
The  pay  would  depend  largely  on  the  special  qualifications  of  each  man,  but 
should  conform  roughly  to  a  scale  of  Es.  500—50 — 1,600.  As  each  expert 
should  be  a  specialist  in  his  own  particular  line,  it  is  very  important  to  be  able 
to  select  only  the  very  best  men  obtainable,  and  to  do  this  and  retain  such 
men  in  the  Entomological  Service,  good  terms  must  be  offered.  The  Ento- 
mological Service  will  have  no  use  for  second-rate  men  except  for  subordinate 
posts. 

Class  II  to  consist  of  : — 

(1)  Assistants.  These  men  to  be  of  much  the  same  grade  as  those  at 
present  employed,  i.e.,,  graduates  of  Indian  Universities,    They  would' be 


43d 

employed  in  minor  investigations  under  the  direction  of  the  experts.    Pay 
to  depend  primarily  on  capabilities  and  work  of  each  man.  but  to  conform 
generally  to  a  scale  of  Es.  50—20—150,  Es.   150—10—300,  thereafter  rising 
•  higher  in  special  cases. 

(2)  Collectors  and  setters.  Men  of  less  educational  acquirements  than 
assistants,  their  work  requiring  rather  manual  dexterity.  Their  duties  would 
comprise  the  collection  in  the  field  of  material  required,  and  its  preservation 
and  preparation  for  the  collection  and  the  upkeep  of  the  same  under  the 
superintendence  of  the  assistants  and,  experts.  Pay  about  lis.  20—3—50, 
with  a  few  higher  posts. 

(3)  Clerical  establishment  on  the  usual  rates  of  pay. 

(4)  iirtists.  These  are  absolutely  necessary  for  keeping  a  proper  record 
of  life-histories  in  the  field  and  for  preparation  of  results  for  publication. 
The  work  is  specialised  and  technical,  and  only  really  good  men  are  of  any  use. 
Pay  about  Es.  30—5—75,  with  a  few  higher  posts. 

17.  As  regards  numbers,  the  following  scheme  is  intended  as  a  nucleus  to 
commence  with  and  represents  the  bare  minimum  with  which  really  efficient 
entomological  work  can  be  carried  out  in  India.  At, the  Fame  time  it  is  capa- 
ble of  expansion  in  any  direction  found  necessary. 

Class  I. 
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Available  for  definite  problems  in  Agricultural  work 

Available  for  definite  problems" in  Forest  work  ; — 
One  for  Himalayan  Forests 
One  for  South  Indian  Forests 
One  for  Burma  Forests 

Available  for  definite  problems  in  Medical  work         .... 

Available  for  definite  problems  in  Veterinary  work     .... 

Stationed  at  the  Central  Institute  and  employed  on  systematic  and  life- 
history  work  there  and  available  as  a  reserve  for  leave  and  field 
workers  .......... 

Imperial  Entomologist  and  Director  of  Central  Entomological 
Institute  ........  .  . 
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The  numbers  shown  against  each  item  above  must  be  regarded  as  approxi- 
mate only  and  represent  what  would  probably  be  the  most  efficient  distribution 
of  workers  on  a  basis  o£-twenty  men,  which  I  regard  as  the  minimum  number 
necessary.  The  allotment  of'  workers  to  each  subject  must  he.  based  on  (a)  the 
work  to  be  done  in  each  direction,  and  (6)  the-  men  available,  but  it  must 
be  borne  in  mind  that  there  is  no  intention  of  tying  dow^n  any  particular 
number  of  men  to  work  on  any  one  line,  and  also  that  the  work  on  which  any 
expert  is  employed  must  be  selected  with  special  regard  to  his  capabilities ; 
one  man,  for  example,  may  be  best  employe'd  on  administrative  work  (e.  g., 
pest-control  expesiments),  another  on  working  out  life-histories,  and  another 
on  purely  systematic  work.  The  actual  allocation  of  workers  to  particular  ' 
duties  must  be  vested  in  the  Director  of  the  Central  Institute,  and  it  will  be 
his  duty  to  employ  his  staff  to  the  best  advantage,  with  due  regard  to  the 
requirements  of  the  various  departments  of  Government,  who  will  of  course 
be  free  to  indicate  any  special  problems  which  they  consider  require  special 
investigation  by  the  Entomological  Service.  With  these  remarks,  we  may 
now  consider  briefly  the  foregoing  lines  of  work. 

18.  It  is  usually  conceded,  by  those  who  have  studied  the  subject  and  are,  Problems  in 
therefore,  in  the  best  position  to  form  an  exact  opinion,  that  on  an  average  the  agricultural 
outturn  of  all  crops  is  reduced  about  ten  per  cent,  by  the  attacks  of  insect  pests ; 
tl^^t  is  to  say,  the  farmer  who  qb  tains  what  he  considers  a  normal  full  crop 


works. 
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really  only  gets  ninety  per  cent,  of  what  he  would  have  got,  had  there  been  no 
diminution  due  to  insect  pests.  I  leave  to  the  Statistical  Department  ihe  task 
of  working  out  the  value  of  the  annual  crop  production  of  the  Indian  Empire, 
and  will  here  only  estimate  roughly  that  the  annual  damage  thereto  by  crop- 
pesta  cannot  be  placed  at  less  than  five  hundred  millions  (five  thousand  lakhs; 
of  rupees,  and  that  a  reduction  of  this  damage  by  even  one  per  cent,  of  the 
damage  now  done  would  more  than  justify  the  cost  of  the  most  expensive  and 
the  best  Entomological  Service  obtainable.  I  consider  that,  at  least  in  the 
case  of  the  more  important  crop-pests,  which  do  most  damage  because  they 
attack  crops  which  are  grown  over  very  extensive  areas  in  India,  the  reduction 
of  such  damage  is  most  likely  lo  be  attained  by  a  thorough  investigation  of 
each  such  pest.  It  is  only  when  we  have  a  really  iihorough  knowledge  of  such 
a  pfist  that  we  are  in  a  satisfactory  position  to  check  it.  We  must  know 
everything  about  it,  its  range  of  occurrence,  its  normal  and  possible  food- plants, 
its  exact  life-history  under  every  condition,  its  enemies  (and  their  enemies) » 
and  in  short  all  the  conditions  favourable  or  unfavourable  to  its  increase.  It 
is  only  after  this  thorough  investigation  of  each  insect  concerned  that  we  are 
really  in  a  position  to  evolve  a  sound  scheme  of  control  built  up  on  a  firm 
foundation  of  adequate  knowledge,  and  to  attain  su6h  a  foundation  it  is 
necessary  to  put  whole-time  workers  on  to  each  problem  and  to  leave  them  to 
solve  it,  unfettered  by  any  other  demands  on  their  time,  and  with  the  whole 
help  and  co-operation  of  the  Central  Institute  to  assist  them.  Each  of 
these  workers  on  sTgricultural  problems  would,  therefore,  be  given  a  definite 
piece  of  work  to  do,  and  left  to  carry  it  out  throughout  the  whole  area  of 
occurrence  of  the  ins6ct  cohcerried,  without  Joeing  tied  down  to  provincial  limits ; 
for,  as  not^d  above,  nearly  all  the  important  pests  occur  over  wide  areas,  and' 
their  investigation  is  therefore  not  a  matter  concerning  one  or  two  provinces> 
but  all  or  nearly  all.  It  seems  obvious  that  a  body  of,  say,  half-a-dozen 
workers,  attached  to  a  Central  Institute,  and  each  free  to  give  his  whole 
undivided  attention  to  one  piece  of  work,  would  accomplish  far  more  than  an 
equal  number  of  workers,  each  confined,  to  all  intents  and  purposes,  within  the 
narrow  limits  of  his  own  province  and  each  relying  on  his  own  resources  and 
probably  duplicating  to  a  large  extent  the  work  already  accomplished  else- 
where. I  do  not  refer  here  so  much  to  the  practical  application  of  results  as 
to  the  preliminary  investigation  of  pests  which  is  necessary  for  the  devising 
of  successful  means  of  control,  but  it  may  be  added  that  the  application  of 
practical  means  of  control  of  insect  pests  of  crops  may  usually  be  left  to  the 
staff  of  the  Agricultural  Service  and,  once  such  control  measures  are 
established  as  a  practical  routine  measure,  will  not  generally  require  the 
continuous  supervision  of  an  entomological  expert,  whose  services  can  then 
be  transferred  to  the  investigation  of  the  next  problem  awaiting  solution. 
The  numbers  provided  for  are  intended  to  allow  for  the  taking  up  of  work  in 
applied  entomology  as  regards  apiculture  and  lac  cultuje,  so  far  as  the 
entomological  aspects  of  these  subjects  are  concerned,  although  as  the  woik 
expands,  it  is  probable  that  these  subjects  may  require  each  a  special  section. 
This,  however,  will  wc^-k  out  with  the  development  of  the  service.  I  have  not 
provided  for  sericulture,  as  I  understand  that  proposals  on  this  subject  are  now 
before  Government ;  this  also  is  primarily  of  importance  from  the  commercial 
point  of  view.  So  far  as  the  Entomological  Institute  is  concerned,  however, 
any  information  or  assistance  on  the  entomological  side  would  of  course  be 
given  as  far  as  possible. 

The  present  work  of  the  Entomologist  to  the  Indian  Tea  Association  on 
tea  pests  would  fall  under  the  ordinary  scheme  of  work  of  the  entomologios^l 
experts  employed  especially  on  agrioultuyal  work-  
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19.  I  have  provided,  in  the  above  nucleus  schema,  for  three   entomological  Problems  in 
experts,   one  each  to   work  respectively  in  the  Himalayan,  South  Indian  and  Sorest  work. 
Burmese  forest  areas,  as  the  predominant  trees  (and  hence  their  pests)  are  con- 
siderably  difeerent   in  these  three  areas.     It  must,  however,  be  understood  that 

this  scheme  is  only  a  nucleus  one  to  provide  for  preliminary  research  on  such 
insect  pests.  The  Forest  Research  Institute  at  Dehra  Dun  already  possesses  an 
insectary  and  laboratory  accommodation,  and  these  could  doubtless  be  utilised 
as  a  central  out-station  of  the  entomological  expert  attached  to  the  Himalayan 
Division.  The  need  of  an  entomologist*  for  the  South  Indian  Forests  has 
certainly  made  itself  felt,  and  I  think  thnt  the  same  may  be  said  of  Burma  ; 
at  least  three  experts  are  required,  therefore,  as  a  minimum. 

20.  The  importance  of  insects  as  carriers  of  human  diseases  has  forced  itself  Problems  in 
on  the  attention  of  all  civilised  nations  during  the  last  two  decades,  and  the  neces-  medical  work, 
sity  for  the  investigation  of  such  insects  in  India  requires  little  emphasis  here. 

In  this  section  again  it  should  be  realised  that  the  two  experts,  provided  for 
in  the  foregoing  scheme,  are  intended  as  a  nucleus  only.  I  would  suggest  that 
one  of  these  two  experts  should  be  exclusively  a  mosquito  specialist,  whilst 
the  other  should  be  primarily  a  pathologist,  able  to  work  on  insect-borne  diseases 
from  a  medical  view-point,  leaving  the  more  systematic  side  to  his  colleagues 
at  the  Central  Institute. 

The  mosquito  expert  would  be  attached  permanently  to  the  Central  Ento- 
mological Institute,  where  all  systematic  work  would  be  done,  but  would  be  avail- 
able for  touring  to  study  the  life-histories,  and  occurrence  of  mosquitoes  through- 
Out  the  Indian  Empire  and  to  advise,  where  required,  on  problems  of  mosquito 
control.  The  pathologist  would  keep  in  close  touch  with  Schools  of  Tropical 
Medicine  in  Calcutta,  Bombay  and  Madras.  The  work  of  both  men  would  be 
arranged  by  the  Director  of  the  Entomological  Institute  in  consultation  with 
the  Medical  Department. 

21.  Seveurtenths   of  the   population  of  the  Indian   Empire   are  directly «   ^ 
dependent  on   agriculture  for  their  livelihood,   and  the  whole  basis  of  Indian  veterinTry^ork. 

'  agriculture  rests  on  the  cattle  of  the  country ;  yet  in  spite  of  the  fact  that  so 
many  serious  diseases  of  domesticated  animals  are  known  to  be  transmitted  by 
insects  (including  ticks,  etc.),  there  seems  hitherto  to  have  been  no  definite 
policy  of  entomological  work  in  this  direction,  and  very  little  has  been  done. 
At  least  otie  whole-time  entomological  expert  is  required  for  this  work  alone. 
His  work  would  be  arranged  by  the  Director  of  the  Entomological  Institute  in 
consultation  with  the  Veterinary  Department. 

22.  Th&  scheme  provides  for  seven  men  under  this  heading,  and  there  would  jjntomologicsd 
be  more  than  ample  work  for  this  number  merely  in  working  out  the  collections  experts  at 

of  insects  received  from  the    staff  of  the   Institute  working  at  their  several^®"*'** 

problems  in  the  field   and  from  correspondents  In  and  outside  India,  in  inves-  ^^'fj^^^'OSicai 

tigation  at  headquarters  of  life-histories,  etc.,  of  insects,  testing   of  insecticides 

and  general  routine  work.     But  the  scheme    provides  for  more  than  this, 

because,  even  if  the  staff  is  at  full  strength,  there  will  necessarily  be  leave 

vacancies  at   times,  and  also  an  expert  who  haabeen  working  in  the  field  for 

a  year  or  more  on  on'e  insect  will  require^  to  return  to  headquarters  to  write   up 

his  results  and  perhaps  to  have  a  change  of  work,  and  the  field  work  can  then  be 

continued  (so  far  as  can  be  done)  by  sending  out  one  or  more  of  thje  men  from  the 

Central  Institute.    It  will  also  be  necessary  to  provide  (a)  for  purely  systematic 

workers,  as  some  of  the  recruits  available  will  inevitably  turn  out  to  be  excellent 

systematists  but  indifferent  field  workers,  and  (5)  for  men  who  have  reached  a 

time  of  life  when   they  are  not  fit  for  strenuous  field  work,  but  when  their 

previous  extensive  experience  will  be  more  valuable  at  headquarters.    In  any 

case,  it  will  be  essential  to  have  a  strong  staff  at  headquarters,  as  it  is  intended 
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Director  of 

Entomological 

Institate. 


that  the  field  workers  should  be  relieved,  as  far  as  possible,  of  all  systematic 
work,  care  of  collections,  oorrespoudence,  etc.,  so  that  they  may  give  their 
undivided  attention  to  the  problems  in  hand. 

23.  As  this  oflELcer  will  have  to  keep  in  close  touch  with  the  various  activi- 
ties of  his  whole  staff  and  to  arrange  their  work  in  consultation  with  all  other 
departments,  to  keep  in  touch  with  all  other  entomological  work  throughout 
the  world,  and  to  advise  Government  on  all  entomological  questions,  he  must 
necessarily  be  an  entomologist.  He  should  draw  the  ordinary  pay  of  his  grade 
as  an  expert  and  be  given  an  additional  allowance  of  Es.  500  per  month,  in 
recognition  of  his  increased  responsibility  and  the  onerous  nature  of  his 
duties. 


Glass  II. 

24.  Generally  speaking,  each  entomological  expert  working  in  the  field 
will  require  the  services  of  assistants,  collectors,  setters,  and  artists,  but  the 
amount  of  assistance  required  by  each  expert  would  depend  so  largely  on  the 
conditions  of  each  case  that  I  have  thought  it  unnecessary  to  draw  up  any  rigid 
scheme  of  establishment  foi?  each  section,  as  such  assistance  would  be  allocated 
as  requisite  by  the  Director  of  the  Entomological  Institute.  It  seems  better, 
therefore,  to  show  these  men  in  one  group  of  figures  for  each  grade. 


Assistants, 

Available  for  field  work   .... 
Upkeep  of  entomological  stow-cases  in  museums 

At  headquarters : — 

Records  ..... 

Library  ... 

Insectary  ..... 

Collections       ..... 


12 
1 

1 
1 


Total 


23 


Setters  and  Collectors. 

Available  for  field  work  under  experts  .... 

Available  for  field  work  to  be  sent  out  to  procure  special  material 

At  Headquarters  : — 

For  upkeep  of  collections    ...... 

Insectary  setter       "  .  .  .  .  . 

Printer  (for  labels)    ....... 

Total 


\i 


6 
1 
1 

24 


Clerical  JUslablis/tment. 

Superintendent  of  Director's  oflBce 
Head  clerk     ..... 
Cashier  ..... 

Clerke  and  typists 
Storekeeper    . 


1 
1 
1 

8 
I 


Total 


12 
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■Artuts. 


1 


Head  artist 

Artists  (available  for    work   under   experts   in   field   and   at    head- 
quarters)    .  .  ,, 
'                         ■•'•••..         11 


Total         .         ]  2 


Menial  EstaUishmenl. 


Peons  (for  touring  officers  and  at  Central  Institute)        ...         24 
Estate  chowkidars  .  . 

,    Malis  (for  estate  and  insectary  compound)  ...  6 

Sweepers  for  Central  Institute '  ^ 

Total  .         38 

[Note.—'ihe  above  fig-ures  do  not  provide  for  water  supply,  electrical  current,  workshops, 
etc.,  as  such  will  necessarily  depend  on  the  actual  situation  of  the  Institute.  It  would,  for 
example,  probably  make  for  economy  to  maintain  a  small  workshop  for  making  and  repair  of 
cabinets,  show-cases  for  museums,  etc.) 

(6)  Buildings. 

25.  The  Central  Entomological  EesearcH  Institute,  forming  the  head- 
quarters of  the  Indian  Entomological  Service,  must  be  situated  in  an  accessible 
locality  with : — 

(1)  an  equable  climate  making  it  {a)  habitable  for  the  staff,   and    (g) 

suitable  for  breeding  insects  at  all  seasons  of  the  year,  and 

(2)  an  equable  and  not  excessive  humidity  in   order  to   ensure  the 

proper  preservation  of  insect  specimens.  In  a  very  dry  atmos- 
phere, insect  specimens  become  so  brittle  as  to  break  at  the  least 
touch,  whilst  an  excess  of  humidity  induces  growth  of  mould 
which  completely  ruins  all  delicate  specimens.  In  this  connec- 
tion it  must  be  pointed  out  that  proper  preservation  of  a  collec- 
tion is  essential,  not  merely  on  account  of  the  money  value  of 
-  a  collection  as  such,  but  because  the  actual  individual  specimens 
themselves  often  form  an  exact  record  (as  in  the  case  of  crop- 
pests  or  in  the  ease  of  types  of  various  categories  in  systematic 
work)  which  cannot  be  duplicated  if  the  specimens  perish. 

None  of  the  present  main  entomological  stations  fulfils  the  above  conditions. 
Pusa,  for  example,  is  quite  unsuitable  climatically,  as  practically  all  insect  activi- 
ties cease  during  the  cold  weather  (November  to  Eebruary)    and   again   during 
the  hot,  dry   weather  of  April  and   May,    whilst  in  the  wet  season  (June  to 
October)  the  humidity  is  excessive.   Dehra  Dun  has  a  more  extended. cold  weather 
than  at  Pusa,  and  I  think  that  the  humidity  is  too  high  for  proper  preservation 
of  collections.     Calcutta  is  more  equable  but  much  too  humid,  so  that  the  Indian 
Museum  has  found  it  necessary  during  the  monsoon  to  close  up  its  insect  coUec-  ' 
tion,  which  is  not  available  for  study  then  ;  the  expense  of  providing  a  suitable 
large  area  of  land  for  the  Entomological  Institute  in   Calcutta  must  also  be 
considered.     Much  the  same  remarks  apply  to  any  coast  town. 

Coimbatore  would  seem  to  fulfil  the  necessary  conditions  better  than  any 
other  place  that  I  know  of.  'It  is  "sufficiently  accessible.  The  temperature, 
•whilst  rather  high,  is  fairly  equable,  and  it  is  possible  to  carry  on  breeding 
work  throughout  the  year,  whilst  the  adjacent  hills  would  provide  accessible 
localities  for   small  laboratories  for  the   study   of  insects  requiring  a  cooler 
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climate.  The  humidity  is  low,  but  excessive  dryness  is  prevented  by  the  prox- 
imity of  hills  and  of  the  sea,  and  practical  experience  during  the  last  ten 
years  has  shown  that  it  is  possible  to  keep  insect  collections  in  good'  order  there 
with  very  little  risk  of  mould.  Coimbatore  has  the  further  unique  advantage 
of  possessing  already  at  once  an  Agricultural  College  and  a  Eorest  College,  so 
that  the  E-ntomological  Service  would  be  able  to  (1)  keep  in  close  touch  with 
the  requirements  of  these  two  services,  (2)  have  available  for  consultation 
the  views  of  Agricultural  and  Forest  OflQ.cers  on  technical  questions ;  and  (3) 
utilise  their  libraries  on  these  subjects,  thus  reducing  expense  in  the  case  of 
Numerous  publications  only  required  for  very  occasional  reference. 

Coimbatore  is  not  ideal  altogether,  but  it  approaches  the  ideal  locality  for 
a  Central  Entomological  Research  Institute  more  closely  than  any  other  locality 
which  I  know  of  in  the  Indian  Empire,  and  therefore,  pending  the  suggestion 
of  any  more  suitable  place,  I  recommend  Coimbatore. 

,  As  noted,  there  are  already  Agricultural  and  Forest  Colleges  at  Coimbatore. 
.  Both  are  situated  in  close  proximity  to  one  another,  about  3  miles  west  of  the 
town.  •  It  would  probably  be  possible  to  secure  an  appropriate  site  for  thcEnto- 
mologioal  Institute  somewhere  near  (probably  to  the  north  of)  these  two  Colleges. 
An  estate  of  about  150  acres  would  probably  be  required  to  allow  of  the  proper 
disposition  of  the  Institute,  accommodation  for  the  staff,  insectaries,  put- 
buildings,  experimental  areas,- etc.  By  placing  the  Institute  here,  there  woiild 
.also  be  a  saving  in  provision  of  post-office,  dispensary  and  medical  staff,  electric 
supply,  water  supply,  etc.,  as  a  scheme  for  any  of  these  could  be  made  to  serve 
the  Entomological  Institute  as  well  as  the  two  present  Colleges. 

The  Institute  itself  would  require  to  be  a  large  building,  well-lighted,  with 
large  rooms  for  collections,  records,  library,  etc.  It^  seems  unnecessary  to 
draw  out  detailed  plans  at  present,  but  the  cost  of  building  may  be  estimated 
at  Rs.  6,00,000.  This  estimate  provides  for  a  suitable  building  and  is  not 
intended  to  include  architectural  fancy  work. 

In  addition  there  would  also  be  required  the  provision  of  house  accommo- 
dation for  the  staff.  This  may  be  estimated  at  Rs.  6,00,000,  of  which  only 
about  half  would  be  required  to  start  with, -the  other  half  being  utilised  as 
necessitated  by  expansion  of  staff,  for  it  would  probably  take  ten  years  to  get 
together  a  body  of  twenty  really  suitable  men  as  entomological  experts  and 
the  staff  of  men  in  Class  II  could  only  be  increased  ^ar»  ^assw  with  those  in 
Class  I. 

In  addition  to  the  Institute,  it  would  be  necessary  to  provide  insectaries 
and  other  out-buildings  and  for  the  fitting  up  of  the  Institute.  These  items, 
together  with  the  purchase  of  the  necessary  land,  ipitial  laying  out  of  roads, 
planting  of  trees,  etc.,  may  be  estimated  at  Rs.  2,00,000. 

Cost  of  scheme- 

26.  The  following  is  a  rough  estimate  of  the  foregoing  scheme  : — 

Non-recurring  charges, 

Bs. 

Entomological  Institute,  (main  building)      ....         600000 
Accommodation  for  staff  .  .  .  .  .         6  00  000 

Purchase  of  land,  fitting  and  out-buildings  .  .  .         2  00  000 

Eemoval-of  present  staff,  collections  and   reco^'ds  from   Pusa, 

Dehra  Dun,  Calcutta,  etc.,  to  Coimbatore      •   .  .  .  10  000 


14,10,000 


Mb 

Becurring  charges  {pay), 

Paj  of  Entomological  Experts  (20  men  at  Rs.  12,000  each)    . 

Allowance  (beyond  ordinary  Expert  pay)  to  Director  (Rb.  500 

per  mensem)        ■-...... 

Pay  of  Entomological  Assistants  : — 
20  men  at  Rs.  2,500  "^ 

2    „       „       {J,000  }.each 

1  man    „       4,000  j 
Pay  of  setters  and  collectors  : — 

^0  at  Rs.  600 

■each 


4      „  900 


!' 


Pay  of  clerical  establishment 
Pay  of  artists  ,  , 

Pay  of  menial  establishment 


Total 


Rs. 

2,40,000 

6,000 
60,000 

15,600 

11,300 

10,000 

4,000 

3,46,900 


Recurring  charges  [allowances  and  upkeep),    ' 

Travelling  allowance  for  Experts  ..... 

Do.  do.         for  staff  .  .  .  . 

Camp  charges  (hire  of  temporary  laboratories,  transport  of  apparatus 

and  specimens,  etc.) 
Laboratory  apparatus 
Insecticides  and  experimental  apparatus 
Books      .    '      .  .    • 

Postage  . 

Furniture  .  .^ 

Miscellaneous 
Publications 
Estate  charges 


Ss. 
30,000 
10,000 

5,000 
20,000 
10,000 
5,000 
2,000 
1,000 
5,000 
5,000 
2,000 


Total         .         95,000 

Total  recurring  average  annual  charges        .       4,41,900 

The  cost  would  therefore  be  roughly  fourteen  lakhs  non-recurring  and  four 
^nd  a  half  lakhs  recurring  when  the  scheme  was  in  full  working  order. 

But  from  the  above  figures  must  of  course  be  deducted  the  value  of  (1) 
-accommodation  to  be  given  up,  and  (2)  pay  and  expenses  of  the  present 
-entomological  staffs.  The  value  of  the  laboratory  and  house  accommodatioa  of 
the  entomological  staff  at  Pusa  alone,  for  example,  based  on  original  cost  of 
"buildings,  must  be  at  least  three  lakhs,  and  this  would  be  rendered  available  for 
much-needed  expansion  of  other  sections  at  Pusa  without  extra  charge  to  Govern- 
ment, whilst  the  Pusa  budget  would  similarly  be  reduced  by  over  half  a  lakh ; 
this  reduction  is  on  present  rates,  whereas  the  estimate  for  the  proposed  Ento- 
mological Service  is  for  a  full  service  which  would  take  at  least  ten  years  to 
work  up  to. 


Relations  of  the  Entomological  Service  with  other  G-overnment  de- 
partments and  with  the  general  public  in  India. 

27.  Having  considered  briefly  the  constitution  of  the  proposed  Entomolo- 
gical Service,  I  will  now  endeavour  to  indicate  the  directions  in  which  such  a 
service  would  work  in  witli  other  services  and  the  general  public  in  India.    In 
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Relations  with 

Agiicnlttual 

Oe^aitmeat. 


the  first  place,  however,  it  should  be  noted  that  I  am  strongly  of  opinion  that 
the  Entomological  Service  should  be  a  separate  service,  distinct  from  any  now  in 
existence.  The  subject  of  entomology  is  so  vast  and  its  boundaries  in  most 
directions  are  so  clearly  defined,  that  I  consider  that  it 'should  be  treated  as  a 
separate  entity  and  not  tacked  on  as  a  minor  appanage  of  the  Agricultural 
Porest  or  similar  department,  or  the  Zoological  Survey  or  any  Phyto-pathologi- 
cal  Institute. 

28.  As  the  Agricultural  Department  in  India  has  by  far  the  largest  and 
best  organised  Entomological  Section  at  present,  I  will  deal  with  the  Agricul- 
tural Department  first. 

The  Agricultural  Department  (exclusive  of  the  Veterinary  Department,  to 
be  considered  later)  is  of  course  chiefly  interested  in  (1)  crop-pests,  and  (2) 
useful  insects  (silk  worms,  bees,  lac).  The  word  "  erop-pest  "  indicates,  roughly 
speaking,  an  insect  which  does  appreciable  damage  to  any  cultivated  plant  ; 
from  a  strictly  entomological  view-point,  however,  any  exact  definition  becomes 
impossible,  whilst  the  study  of  any  crop-pest  must  include  a  study  of  its  enemies 
and  its  relatives,  and  may  thus  cover  a  very  wide  field.  The  Agricultural 
officer  (farmer),  however,  is  concerned  little  with  the  entomological  side,  but 
mainly  with  control ;  what  he  wants  is  a  knowledge  of  the  best  miians  of  pre- 
venting and  checking  damage  to  his  crop,  and  it  will  be  1  he  business  of  the 
Entomological  Service  to  giVe  the  required  help  in  this  direction. 

Particular  problems  concerning  specific  crop-pests  will  be  taken  up  by  the 
Entomological  Service  in  consultation  with  the   Agricultural  Departments,  and 
one  or  more  Entomological  Experts   (with  any  necessary  staff  of  assistants, 
setters,  artists)  placed  on  special  duty  to  work  on  each.     The  preliminary  step- 
in  such  investigations  will  be  purely  entomological  and  will  comprise  a  thorough 
study  of  the  insect  concerned  in  all  aspects,  and  usually  in  more  than  one  area 
of  its  occurrence.    In  the  case  of  crop-pests  this  w^rk  can  usually  be  done  at 
one  oO  the  numerous  stations  belonging  to  the  Agricultural  Department,  and 
temporary  accommodation  for  the  entomological  staff  can  doubtless  be  arra  aged 
for  in  most  cases  by  the  Agricultural    Department.     A  thorough  working 
knowledge  of  the  insect  having  been  attained,  the  Entomological  Expert  will  then 
be  in  a  position  to  collaborate   with  the  local  Agricultural  officer  in   control 
measures,  at  first  on  an  experimental,  and  later  on  a  field  scale,  and,  a  satisfac- 
tory control  method  once  having  been  worked  out,  this  can  then  be  carried  on 
in  future  by  the  Agricultural  Department  as  a  routine  measure  in   connection 
with  that  crop,  in  the  case  of  most  methods  of  control  by  cultural  or  mechani- 
cal methods.     This  is,  of  course,  what  is  done  already  by  the  entomological 
staff  of  the  Agricultural  Department,   but  the  Expert  of  the   Entomological 
Service  will  be  in  a  better  position  to  deal  with  each  problem  because  he    will 
have  the  whole  help  of  the  Entomological  Institute   behind  him,  instead  »f 
being  compelled  to  waste  time  in  doing  every  detail  for  himself,  as  under  the 
present  conditions  ;  if,  for  example,  in  working  at  the  crop-pest  under  investi- 
gation, he  finds  that  it  is  controlled  by  an  efficient  parasite,   he  will  be  able  to 
send  specimens  of  that  parasite  to  the  Entomological  Institute  where  it  will  be 
examined  by  the  section  dealing  with  that  group,  and   the   expert  in  the  field 
can  then  be  informed  promptly  what  the  parasite  is  and  from  what  otiier  pests 
or  areas  it  is  known  and  any  other  details  available  in  the  centralised  records, 
of  the  Institute.     This  is  a  very  great  advantage  over  the  present  system,  where 
every  entomological  worker  has  to  gather  his  information  for  himself  as   best 
he  can,  with  the  result  that  years  of  work  may  be  wasted   in  control  of  a  pest 
and  each   separate    worker    (whether    in    different  provincial   Ao-ric-ultural 
Departments  or  in  other  spheres  of  work)  has  often  a  few  scrappy  facts  which 
are  useless    in  themselves,  but  which,  if  co-ordinated    into  one  whole  at  a 
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Central  Institute,  would  often  throw  a  flood  of  light  on  to  obscure  problems. 
In  the  case  of  effective  parasites  also,  the  Central  Institute  could  be  of  great 
use  to  the  Field  Expert,  either  by  rearing  them  in  quantity  at  the  Central 
Institute  and  sending  them  out  as  required  to  control  crop-pests,  or  iy  sending 
out  extra  help  to  breed  them  on  the  spot.  This  has  already  been  done  to  some 
extent  from  Pusa,  in  the  case  of  parasites  of  the  cotton  bollworm  in  the 
Punjab,  but  it  will  only  become  a  practicable  proposition  on  a  large  scale  if 
there  is  a  sufficiently  large  entomological  staff  to  carry  cut  such  work. 

The  Entomological  Service  would  therefore  help  the  Agricultural  Service 
by  a  thorough  investigation  of  crop-pests  and  by  recommendations  for  dealing 
with  such  on  a  field  scale,  leaving  to  the  Agricultural  Service  the  carrying  out 
of  such  control  measures  as  a  regular  routine,  once  their  efficiency  bad  been 
thoroughly  demonstrated.  To  use  an  Entomological  Expert  for  routine  work 
of  this  sort  seems  to  me  a  waste,  as  his  services  will  be  much  better  employed 
in  investigation  of  another  problem  requiring  them. 

In  some  cases  the  Agricultural  Departments  may  require  the  permanent 
services  of  entomological  workers  to  carry  out  routine  measures,  in  the  case  of 
•sporadic  outbreaks  of  pests,  for  demonstration  of  approved  means  of  control,  or 
for  other  similar  purposes.  One  very  useful  function  would  be  the  prompt 
reporting  to  the  Entomological  Institute  of  all  outbreaks  of  crop-pests.  In 
such  cases  the  services  of  a  highly  trained  expert  would  not  be  reqairfed,  and 
the  present  grade  of  Entomological  Assistants  in  the  Agricultural  Departments 
.  should  be  competent  to  do  such  work.  They  will,  in  fact,  require  to  be  retained 
and  their  numbers  expanded  as  the  Agricultural  Departments  develope,  and  I 
should  be  inclined  to  recommend  that  one  Entomological  Assistant  should  be 
placed  under  each  Deputy  .Director  of  Agriculture  for  the  work  noted  above. 
These  Entomological  Assistants*  should  belong  to  the  Agricultural  Depart- 
ments, as  at  present,  and  work  under  the  orders  of,  and  correspond  with,  the 
Entomological  Institute  through  the  Deputy  Directors  of  Agriculture.  At  the 
same  time,  they  will  be  able  to  obtain  help  and  advice  as  required  from  the 
Entomological  Research  Institute  and  will  have  the  whole  advantages  of 
centralised  collections,  records  and"  publications  on  entomology.  It  would 
probably  be  practicable,  and  undoubtedly  it  would  be  ads^autageous,  to  send 
these  Agricultural  Entomological  Assistants  to  the  Entomological  Institute 
occasionally,  for  a,  short  cotirse  in  agricultural  entomology,  to  rub  up  their 
knowledge. 

The  Agricultural  Departments  have  also  at  each  of  their  Agricultural 
•Colleges  an  Entomological  Assistant  who  gives  a  course  in  Agricultural 
Entomology  to  the  College  students.  These  men  should  similarly  be  retained 
in  their  present  positions  in  the  cadre  of  the  Agricultural  Service.  At  the  same 
time  they  would  have  the  advantage  of  the  help  and  advice,  when  required, 
(through  the  Agricultural  Department  officers)  and  publications  of  the  Ento- 
mological Institute.  The  course  of  training  in  agricultural  entomology  at  the 
Agricultural  Colleges  is  necessarily  elementary,  and  the  present  grade  of 
Entomological  Assistants  should  be  quite  competent  to  give  it.  To  employ 
an  Entomological  Expert  on  elementary  work  of  this  nature  is  a  waste  of  his 
time,  which  could  be  better  employed  at  research  work.  At  the  same  time,  if 
there  was  any  desire  to  this  effect  on  the  part  of  the  SLgricultural  Colleges 
concerned,  it  would  be  practicable  to  arrange  to  send  an  entomological 
lecturer  from  the  Entomological  Institute  to  give  a  short  course  of  lectures 
annually  at   each   college    and,   if  necessary,     to  inspect  the  entomological 

•NoTE,~.For  the  sake  of  convenience  I  have  retained  the  present  title  of  Entomological  Assistant  but 
these  men  coiild  equally  well  be  included  in  the  ordinary  cadre  of  the  agricultural  branch  of  the  Agricultural 
Servipe  (under  the  name  of  Inspectors    or  any  suitable  title). 
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courses  at  the  colleges  and  keep  them  up  to  the  mark.  Tb  ere  [are  now^ 
Agricultural  Colleges  at  Ooimbatore,  Poona,  Nagpur,  Sabour,  Cawnpore  and 
Lyallpur,  besides  Pusa,  and  there  will  presumably  be  Agricultural  Colleges  in 
the  future  ai  Dacca,  Mandalay  and  Peshawar,  so  that  a  course  of  lectures  at 
each  of  these  places  would  make  a  year's  work  for  one  man.  This  work  could 
be  done  by  a  senior  Entomological  Assistant,  and  it  need  hardly  be  added  that 
such  a  type  of  lecture-course  would  ensure  efficiency  (by  using  the  services  of 
a  specially  picked  man  equipped  with  the  latest  facts)  and  economy  in  the 
pl:'eparation  of  specimens,  models,  diagrams,  lantern  slides,  etc.  Such  a  course 
of  lectures  would  be  supplementary  to  the  ordinary  College  course.         ^ 

The  changes  in  the  present  entomological  staff  of  the  Agricultural  Depart- 
ments consequent  on  the  foundation  of  an  Entomological  Service  would  be  as^ 
under  : — 

Pusa. 

The  Entomological  and  Pathological  Sections  would  be  transferred  en  bloc 
to  the  Entomological  Eesearch  Institute,  only  one  entomological  lecturer 
being  retained  at  Pusa  to  give  a  course  in  agricultural  entomology  to  the 
Agricultural  students.  -  , 

Madras. 

t 

The  whole  of  the  Entomological  Section  (with  the  exception  of  one 
Assistant  as  entomological  lecturer  at  the  Agricultural  Colleges)  to  be  trans- 
ferred to  the  Entomological  Research  Institute. 

One  Agricultural  Entomological  Assistant  to  be  provided  to  work  under' 
each  Deputy  Director  of  Agriculture. 

Bombay,  Central  Provinces,  Bihar,  Bengal,  Assam,   Burma,  United  Provinces 

and  North-  West  Frontier  Province. 

No  change  except  that  one  Entomological  Assistant  to  be  provided  to 
work  under  each  Deputy  Director  of  Agriculture. 

Punjab. 

The  recently  sanctioned  post  of  Entomologist  to  bejibsorbed  in  the  staff' 
of  the  Entomological  Institute.  No  other  change  except  that  one  Entomologi- 
cal Assistant  to  be  provided  to  work  under  each  Deputy  Director  of 
Agriculture. 

At  present,  therefore,  there  woul^  be  comparatively  little  change  in  most 
of  the  provinces  but,  allowing  for  future  expansion  of  the  Agricultural  Depart- 
ments in  the  provinces  into  suitable  circles,  each  under  an  Agricultural  oflScer 
and  each  provided  with  an  Entomological  Assistant,  the  numbers  required 
would  be  approximately  as  under*  :  — 


Province. 

For  field  work 

in  AgricuUaral 

circles. 

For  teaching  at 

Agricultural 

Colleges. 

Ealuchistan         ........ 

North- West  Frontier  Province 

Punjab      ......... 

United  Provinces         ......          1 

1 
8 
5 
5- 

1 
1 

1 

*  Note. — I  have  made  no  prov'jion  for  Mesopotamia  as  it  is  at  present  unoertAin  how  much  will  be 
included  in  the  Indian  Empire. 
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Province.' 

Eor  fieldwork 

in  Agricultural 

circles. 

For  teaching  at 

Agricultural 

Colleges. 

Bihar 

Bengal 

Assam        ......... 

Burma 

Madras  (including  Coorg)     ...... 

Bombay    ......                   .          . 

Central  Provinces  and  Berar           ..... 

Pusa          ......... 

5 
5 

4 
6 
7 
6 
5 

... 

52 

10 

Rs. 


5,000 


The  cost  of  the  foregoing  alterations  would  show  a  saving  to  the  Agri- 
cultural Department  on  the  present'  figures,  but  would  increase  gradually  as  the 
country  becomes  subdivided  into  circles  until  the  full  numbers  were  attained. 
On  a  basis  of  full   numbers,   the  cost  for  each  Agricultural  Entomological 

Assistant  would  be  roughly  : — 

Es. 

Pay  .    ^ 2,500"^ 

Travelling  allowance  .....  Ij500  > 

Apparatus,  insecticides,  and  general  office  charges     .  1,000  J 

In  some  provinces  the  rates  of  pay  are  lower  than  in  others,  but  probably 
a  figure  of  Es.  3,000  per  annum  represents  a  fair  average  for  India  as.  a  whole. 
In  the  case  of  the  College  lecturers  there  would  be  a  saving  on  travelling 
allowance  and  insecticides,  but,  on  the  other  hand,  these  posts  would  be 
generally  held  by  the  more  senior  and  experienced  and  intelligent  men  whose 
pay  vrould  run  higher,  so  that  in  their  case  also  the  annual  budget  estimate  of 
Es.  5,000  may  be  taken  as  a  fair  average. 

On  these  figures  the  cost  would  approximately  be  :— 


5,000 


Baluchistan     «      . 

North-West  Frontier  Province.     Four  new  men  at  Rs. 
=  20,000,  less  approximately  Rs;  1,000  now  spent    . 

Punjab.  Six  men  at  Rs.  5,000  =  Rs.  30,000,  less  approxi- 
mately  Rs.  25,000  for  Government  Entomologist  (already 
sanctioned),  staff,  and  office  expenses      .... 

United  Provinces.  Six  men  at  Rs.  5,000  =  Rs.  30,000,  less 
approximately  Rs.  2,000  now  spent 

Bihar.     Six  men  at   Rs..  5,000  =  Rs. 
mately  Rs.  7,000  now  spent 

Bengal.     Six  men  at  Rs.   5,000  =  Rs. 
mately  Rs.  1,000  now  spent 

Assam.     Four  men  at  Rs.  5,000  =  Rs. 

mately  Rs.  2,000  now  spent 

Burma.  Seven  men  at  Rs.  5,000  =  Rb.  35,000,  less  approxi- 
mately Rs.  5,000  now  spent  .         .  .  •  • 

Madras.  Eight  men  at  Rs.  5,0 00=  Jls.  40,000,  less  approxi- 
mately Rs.  20,000  now  spent 

Bombay.  Seven  men  at  Rs.  5,000  =  Rs.  35,000,  less  approxi- 
mately Rs.  6,000  now  spent  .         .         »         •         < 


30,000,  less  approxi- 
30,000,  less  approxi- 
20,000,   less  approxi- 


Rs. 
5,000 

19,000 


5,000 
28,000 
23,000 
29,000 
18,000 
30,000 
20,000 
,?9,000 
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Rs. 
Central  Provinces  and    Berar.     Six  men  at   Rs.    5,000  = 

Rs.  80,000,  less  approximately  Rs.  4,'DOO  now  spent  .  26,000 


+  2,32,000 


Pnsa.  (As  post-graduate  teaching  will  be  given  here  the 
man  selected  will  require  higher  pay.)  One  Lecturer  + 
Rs.  8,000,  less  present  cost  of  two  Entomological  Sec- 
tions—Rs.  76,000       .         .,.-'.         .         .         .^       —67,000 


+  1,65,000 


•But  it  should  be  remembered  that,  in  the  absence  of  a  centralised  Entomological 

Service,  the  entomological  staff  of  the  Agricultural  Department  in   nearly  all 

the  provinces  would  normally  expand  to  include  at  least  one  Entomologist  and 

a  staff,  besides  expenses  for  laboratories,  house-accommodation,  library,  etc.,  so 

that  the  totals  for  all  major  provinces  (except  Madras  and  Punjab)  require  a 

relative  reduction  of  roughly  Es.  20,000  each. 

Relations  with  29.  The  relations  of  the  Entomological    Service  witb  the  Eorest    Depart- 

Forest  Depart-     ment  would  roughly  follow  those  of  the  Entomological  Service  with  the  Agricul- 

'^®*^ '  tural  Department. 

There  would  be  firstly  the  Entomological  Experts,  with  their  assistants 
and  collectors,  employed  on  investigation  of  forest  pests.  This  work  would 
necessarily  be  done  in  close  touch  with  the  local  Eorest  officers,  who  would 
carry  out  control  methods  for  each  pest  after  these  had  been  worked  out.  The 
Experts'  work  would  be  primarily  research  on  the  in  seoT;s' concerned,  their  life- 
hisbories  and  occurrence,  followed  by  experimental  work  on  control  in  close 
collaboration  with  the  Eorest  officers,  at  first  on  a  small  scale  and  later  (if 
successful  on  a  small  scale)  on  a  larger  scale,  measures  found  successful  on  a 
large  scale  being  thereafter  carried  out  by  the  Eorest  officers  as  routine  methods 
in  checking  particular  pests.  It  should  be  noted  that  such  measures  would 
usually  become  purely  silvicultural  operations. 

The  Eorest  Department  would  probably  also  require  on  its  own  staff  the 
services  of  a  small  number  of  subordinates  (1)  to  collect  information  regarding 
the  occurrence  of  insect  pests,  and  (2)  to  apply  approved  control  measures  under 
the  Eorest  officers.  I  have  no  exact  information  regarding  the  number  of 
forest  areas  in  which  sttch  men  could  be  usefully  employed,  but,  if  there  were 
twenty  such  men  in  the  department,  this  would  allow  roughly  for  one  such 
man  under  each  Eorest  Conservator.  Their  duties  would  be  to  tour  in  such 
areas  as  were  indicated  by  the  Conservator  under  whose  orders  they  were  acting, 
and  to  enquire  inio  and  collect  specimens  of  all  insects  found  damaging  forest 
trees,  such  specimens  and  information  being  forwarded  through  the  Eorest 
Department  to  the  Entomological  Institute,  which  would  then  possess  an  exact 
record  of  the  occurrence  of  forest  pests  in  each  area.  These  records  would,  in 
the  course  of  time,  prove  an  invaluable  asset  in  allocating  the  investigations 
to  be  undertaken  by  the  Entomological  Experts,  both  on  the  part  of  the  Eorest 
Department  and  of  the  Entomological  Service.  The  amount  of  pay,  expenses 
andtraveUiug  allowance  for  each  of  these  men  would  undoubtedly  vary 
considerably  in  different  districts,  but  probably  a  sum  of  Rs.  5,000  for  each 
annually  would  cover  all  expenses  on  a  general  average  for  the  Indian  Empire. 
The  Eorest  Department  would  also  require  to  provide  for  instruction  in 
forest  entomology  at  their  Eesearch  Institutes  at  Dehra  Dun,  Coimbatore,  and 
hereafter  in  Eurma.  Very  advanced  instruction  is  not  required,  but  the 
instructor  should  be  attached  to  the  Eorest  Eesearch  Institute  permanently  in 
order  jjhat  he  may  be  able  to  accompany  the  Eorest  students  on  iiistructioiial 
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tours.  Such  a  post  of  instructor  could  jprobably  bel;  filled  in  course  of 
time  by  selection  from  the  Forest  Entomological  Assistants  described  abore, 
and  would  form  a  higber  appointment  for  the  best  of  such  men,  being  graded 
roughly  on  a  scale  of  pay  of  about  Es.  250-600.  It  should  be  practicable  to  get 
together  the  Forest  Entomological  Assistants  and  Forest  Entomological 
Instructors  at  regular  intervals  (annually  or  biennially),  either  at  the  Ento- 
mological Institute  or  at  the  Forest  Research  Institutes,  to  discuss  their 
work  and  to  go  over  it  with  the  Entomological  Experts  employed  on  forest 
work,  so  as  to  get  the  fullest  benefit  out  of  the  work  of  these  men. 
The  following  is  the  estimated  cost  of  the  scheme : — 

Rs. 

Twenty  Forest  Eatomologioal  Assistants*  at  Rs.  5,000  each      .     1,OQ,000 
Three  Entomological   Instructors    (one  each  for  Dehra   Dun, 
Coimbatore  and  Burma)  on   pay  of  Rs.  5,000  with  travelling 
and  other  expenses  of  Ss.  3,000.     3  (Rs.  5,000  +  3^000)  .        24,000 


Total         .  1,24,000 

Deduct  cost  of  three  Forest  Zoologists  (one  each  for  Dehra  Dun, 
Coimbatore   and    Burma)   with     pay,    allowances,   and   staff 

transferred  to  Entomological  Service.     Say  Rs.  25,000  each    ,  — 75,000 


*  Total         .     +49,000 

The  total  extra  cost  to  the  Forest  Department  would,  therefore,  come  to 
roughly  half  a  lakh  annually,  which  is  a  comparatively  small  sum  to  pay 
for  a  comprehensive  system  of  investigation  of  forest  pests  throughout  the 
Indian  Empire,  whilst  half  of  this  sum  represents  cost  of  instruction  of  Forest 
student^. 

30.  This  subject  has    already  been    dealt    with   to  some   extent    under  Relations  w^ith 
"Problems  in   Medical  Work."     I  think    that  the  whole  work,  from  the^e^J^'c^J 
entomological  side,   could  be  carried   out  by  the  staff  of  the  Entomological 
Institute,  and  that  it  would  not  be  necessary  for  the  Medical  Department  to 
maintain  any  special  entomological  staff  of  its  own. 

Estimated  cost  of  the  scheme  would  be : — 

Rs. 
Medical  Entomologist,  staff  and  allowances,  at  present  paid 
from   Medical   Research  Fund — to  be  transferred    to    the 
Entomological  Institute    .....••      10,000 

(approximately) . 

31,  It  as  proposed  to  employ  one  Entomological  Expert,  with  necessary  Relations  with 
staff,  exclusively  on  investigations  of  insects  carrying  disease  to  domesticated  Veterinary 
animals  in  the  Indian  Empire.     His  work  would  be  arranged  by  the  Director    ^^^  '"®"* 
of  the  Entomological  Institute  in  consultation  with  the  Imperial  Bacteriologist 

and,  the  principal  Veterinary  officers  in  each  province.  The  Expert  would 
tour  as  required  and  work  at  his  problems  in  close  collaboration  with  the  local 
Veterinary  officers.  The  Veterinary  Department  would  also  have  the  benefit  of 
the  use  of  the  Entomological  Institute  for  identification  of  insects"  found  in 
association  with  domestic  animals. 

The  scheme 'Would  imply   no  increased  or  decreased  cost  so  far  as  the 
Veterinary  Department  is  concerned. 

32.  In  the  term  "Indian  Museum"  I  propose  to  include  the  Zoological  Relations  witb 
Survey  because,  although  nominally  separate,  the  work  of    the    Zoological  jJ|^J^a° 
Survey  is  centred  in  the  Indian  Museum  at  Calcutta.  ^_______ 

*  The  title  is  immateiial.    They  could  be  called  Entomological  Rangers  or  any  other  title. 
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The  present  staff  of  the  Indian  Museum,  so  far  as  entomology  is  concerned, 
comprises  one  Assistant  Superintendent  and  a  small  number  of  assistants  and 
setters  (about  two  assistaiits  and  three  setters).  The  collections,  as  in  most 
large  museums,  comprise  (a)  a  small  collection,  open  to  the  public,  of  represen- 
tative examples  of  insects,  and  (J)  a  larger  collection,  or  series  of  collections, 
not  open  to  the  public  but  only  intended  for  special  entomological  students. 
The  collections  contain  some  good  material,  but  are  comparatively  small,  nor 
does  there  seem  to  be  much  room  in  the  Museum  building  for  sufficient 
expansion  to  provide  for  a  really  representative  collection  of  Indian  insects. 
If  any  serious  attempt  is  to  be  made  in  the  future  to  provide  for  a  large 
collection  of  Indian  insects,- the  Museum  (including  Zoological  Survey)  would 
have  to  provide  at  least  a  dozen  specialist  workers  to  work  on  nothing  but  the 
systematic  side  of  entomology,  and  even  a  dozen  men  could  not  attempt  to  tackle 
the  whole  insect  fauna  of  India,  whilst,  if  they  did,  their  work  would  (1) 
necessarily  overlap  that  done  by  other  entomological  workers  (under  present 
conditions)  in  the  Agricultural,  Forest,  and  other  Government  departments,  (2) 
be  comparatively  worthless  to  the  Indian  Empire,  if  nomenclature  as  such  were  to 
be  the  final  aim  of  th^e  Museum  workers.  The  climate  of  Calcutta,  also,  is 
absolutely  unfitted  for  the  proper  preservation  of  dried  insect  specimens,  owing 
to  the  excessive  damp  during  the  rains. 

I  do  not  think  that  the  Zoological  Survey  will  6ver  be  in  a  position  to 
correlate  the  varied  entomological,  work  even  now  being  done  in  India,  largely 
because  the  area  of  entomology  is  too  vast' for  inclusion  in  the  Survey,  without 
an  unduly  large  expansion  of  its  staff.  It  must  be  remembered  thai;  about 
80  per  cent,  of  the  whole  Indian  fauna  is  composed  of  insects. 

I  recommend  that  the  whole  of  the  Entomological  Section  of  the  Indian 
Museum  (including  staff  and  study  collections  and  library,  so  far  as  these  are 
the  property  of  Government,)  be  transferred  to  the  Entomological  Institute, 
leaving  the  Indian  Museum  a  small  collection  of  insects  for  exhibition  to  the 
public,  this  small  collection  (and  other  similar  collections  in  other  museums) 
to  be  maintained  in  future  by  the  Entomological  Servi6e,  which  would  depute 
a  special  Assistant  to  go  around  the  various  museums  to  see  to  the  renewal 
display  and  upkeep  of  such  public  collections.  By  this  means  the  Zoological 
Survey  would  be  able  to  specialise  more  completely  on  marine  biology,  in 
which  direction  the  officers  of  the  Museum  have  been  doing  good  work 
(specially  in  connection  with  the  R.  I,  M.  S,  "  Investigator  "  and  fresh- 
water faun§)  for  some  time  past.  The  Museum  would  also  remain  a  centre 
for  work  on  mammals,  birds,  reptiles,  and  other  animals,  except  insects. 

The  cost  of  the  scheme  to  the  Museum  would  be  : — 

"     Rs. 
Cost  of  present  Assistant  Superintendent  for  entomology,  staff  and-^xpenses, 
to  be  transferred  to  Entomological  Institute  .         .  .         ,  — 12,000 

(approximately) . 

«+v!™  ^f«!!?««  23-  There  are  various  other  Government  museums  iii  India   (at  Madras 

in  India.  JXagpur,  Lahore,  Darjeeling,  etc.),  and  many  of  these  maintain  a  small  exhibi- 

tion collectfon  of  Indian  or  local  insects..  There  are  no  regular  entomolo- 
gical staffs  at  any  of  these  museums  (except  the  Indian  Museum  at  Calcutta), 
and  the  exhibited  series  of  inse.cts  are  as  a  rule  very  poor.  "With  the  aid  of 
the  Entomological  Institute,  which  would  be  yearly  receiving  large  collec- 
tions of  insects  from  all  parts  of  the  Indian  Empire,  it  would  be  quite  practic* 
able  to  put  aside  a  proportion  of  identified  and  surplus  duplicates  of  insect 
specimens  for  these  museums,  due  regard  being  paid  to  local  requirements 
and  to  send  around  a  specially  selected  Assistant  to  visit  such  museums 
periodically  and  arrange  such  duplicates  for  display,  replace  faded  and  damaged^ 
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specimens,  aud  generally  look  after  this  section  of  each  museum.  By  tliis 
means  the  museum  staffs  would  be  relieved  of  a  piece  of  technical  work  with 
whose  details  they  are  not  usually  conversant,  and  the  general  public  visiting 
the  museums  would  gain  by  seeing  the  best  available  collection  of  insects. 
There  would  be  no  idea  of  setting  up  complete-  collections  of  insects  in  these 
museums,  but  only  of  exhibiting  representative  series,  which  is  all  that  is 
required  generally. 

The  cost  of  the  scheme  to  the   museums   would   be  nil,   and   the   gain   in 
general  efficiency  would  be  considerable. 

34.  The  museums  and  Medical  Services  come  under  the  general  heading  of  Relations  with 
"  Education  ",  but  I  refer  here  more  particularly  to  the  relations  of  the  Ento-  Educational 
mological  Service  with  the  Educational  Department  as  such.  Service. 

The  Entomological  Eesearoh  Institute  would  be  intended  purely  as  a 
Research  Institute,  and  it  is  not  intended  that  the  energies  of  the  staff  should , 
include  regular  training  in  entomology,  although  of  course  all  real  students 
would  be  welcomed  and  given  every  facility  for  work.  There  would  thus  be 
no  direct  relations  or  competition  between  the  two  services ;  but  the  experience 
and  knowledge  of  the  Entomological  Service  would  be  fre^ely  available  to  the 
Educational  Service  for  such  items  as  the  preparation  of  nature-study  manuals 
.  or  any  similar  items  which  might  deal  with  life-histories  or  bionomics  of 
insects. 

35.  The  Entomological   Experts   at  the  Entomological  Research  Institute  Relations  with 
could  doubtless   assist  the  Geological   Survey   by   technical  advice    regarding  Creological  , 
fossil  insects,  which  may  at  times  throw  some  light  on  palseontological  prob*         ^' 
lems.     Similarly,  it  is  probably  that  in  some  cases  the  distribution  of  certain 

insects  may  depend  on  the  geological  nature  of  certain  areas,  and  the  Geolog- 
ical Survey  could  advise  on  this  point ;  in  this  connection  it  may  be  noted 
that,  as  the  Entomological  Institute  is  intended  to  gather  a  general  collection 
of  insects  from  all  parts  of  the  Indian  Empire,  it  will  be  in  a  far  better  position 
to  study  such  problems  as  distribution,  than  any  of  the  present  scattered  workers, 
each  with  an  incomplete  collection. 

36.  The  notification  yet  to  be  issued  under  Act  II  of  1914  for  regulating  the  Relations  with 
importation  into  India  of  insect  pests  must  be   considered  in  this   connection.  Castoms. 

As  experience  is  accumulated,  it  is  inevitable  that  more  stringent  restrictions 
will  be  found  necessary  to  regulate  the  importation  of  insect  pests  and  to  control 
by  legislative  means  those  which  are  already  in  the  Empire,  and  it  is  obvious 
that  a  strong  Central  Entomological  Institute  will  be  in  the  best  position  to 
advise  on  any  points  which  may  arise  and  to  carry  out  in  a  uniform  manner 
any  restrictions  which  it  may  be  found  necessary  to  impose.  If  there  is  one 
centralised  Entomological  Institute,  the  Customs  Department  will  know  exactly 
where  to  apply  for  any  information  required  and,  if  it  should  be  necessary 
(for  example)  to  provide  an  entomological  staff  for  inspection  or  fumigation  of 
imports  or  to  carry  out  the  requirements  of  any  Internal  Pests  Act,  such  staffs 
should  be  under  the  control  of,  or    at  least  in  touch  with,  the  Entomological 

Institute. 

37.  As  already  pointed  out,  the  entomological  worker  in  India  is  concerned  Relations  vfrith 
not  only  with  problems  of  his   own  area,  but  with  similar  or  cognate  prob- other  entomolo- 
lems.of  areas  outside  of  his  own.     The  insect   pests   of  Ceylon,     Java,  Malaya.  ^^^al^sjaUo^ 
Formosa,   Queensland,   and  to  a  less  extent  of  other  parts   of  the   world,  are  ^j^^gj^g  ^^^^^ 
not  only  of  interest  but  of  importance  to  the  worker  in  India,  and  it  is  absolutely 
necessary   to   keep   in   close   touch  with .  work  that  is  going  on  in  these  other 
localities,  whilst  of  course  our  work  in  India  is  of  equal  interest  to  them.     The 
advantages  of  a  centralised  Entomological  Instituteare  perhaps  nowhere  more 

apparent  than  in  dealing    with  this  aspect. of  the  subject.    If,  for  example, 
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there  are    numerous  scattered  workers  in  India  in  the  Agricultural,  ^Forest 
DilEedical  and  other  departments,  it  is  equally  impossible  for  each  of  them  to 
keep  in  proper  touch  with  extra-Indian  work   and  for  extra-Indian  workers  to 
keep  in  touch  with  the  work  of  each  one  of  them.     There   are  also  grave 
difficulties,  such  as  tljose  concerned  with  the  languages  (French,  German,  Latin , 
Dutch,  Italian,  Spanish,   etc.),  in   which  such  extra-Indian  publications  are 
issued  ;  no  one  entomological  worker  can  be  expected  to  be  conversant  with 
all  even  of  this  six  languages  named  above  (although  he  should  knpw  at  least 
two),  even  if  he  should  be  able  to  get  hold  of  all  the  various  publications ;  but 
it  would  be  a  comparatively  easy  task  to  receive  in  one  Entomological  Institute 
all  these  scattered  publications  and  to  have  them  abstracted  and,  if  necessary, 
translated  for  the  use  of  the  Institute.     Similarly,  it  would  be  of  the  utmost 
advantage  to  all  extra-Indian  workers  to  have  all   publications  on  Indian  in- 
sects issued  and  available  from  one  centre,  so  that  they  could  at  once  ascertain 
what  work  had  been  published  on  any  particular  insect,  instead  of  having  to 
consult  numerous  journals  and  publications  of  several    departments,  as    at 
present. 

38.  As  pointed  out  in  the  preceding  paragraph,  the  present  system  of  pub? 
lication  of  informatidn  on  Indian  insects  is  so  diffused  that  it  is  becoming  in- 
creasingly difficult  to  keep  track  of  the  literature.  When  the  Entomological 
worker  has  to  keep  track  of  the  information  on  Indian  insects  published  in 
India  in  the  Bombay  Natural  BAstory  Society's  Journal,  the  Indian  Journal  of 
Medical  Iteseiarch,  the  Agricultural  Journal  of  India,  the  Memoirs  and 
Bulletins  of  the  Agricultural  and  Eorest  Departments,  the  Indian  Forester,  the 
Memoirs  and  Records  of  the  Indian  Museum,  besides  innumerable  provincial 
journals,  leaflets  and  other  publications  on  agriculture,  etc.,  the  work  becomes 
more  involved  as  the  sets  of  these  publications  expand ;  but,  when  he  enters  on 
extra-Indian  literature,  he  ^as  to  contend  with,  an  absolutely  unwieldy  mass  of 
publications,  pa«t  and  present,  many  of  which  have  to  be  gone  over  in  detail  to 
see  whether  they  contain  any  information  of  interest  or  importance,  as  the 
mere  titles  of  papers  are  frequently  very  misleading. 

Eor  the  sake,  therefore,  of  all  interested  in  entomological  publications,  both 
in  and  outside  of  India,  I  recommend  that  all  the  present  purely  entomological 
publications  issued  by  Government  should  be  discontinued, and  amalgamated  into 
one  set  of  publications  to  be  issued  by  the  Entomological  Eesearch  Institute. 

The  publications  of  the  Entomological  Eesearch  Institute  would  include 
(1)  reports  and  results,  scientific  and  apphed,  of  the  work  of  the  staff  of  the 
Institute;  (2)  such  other  papers  on  Indian  entomology  as  were  deemed  of  suffi- 
cient value  to  merit  publication ;  and  (3)  abstracts  of  all  current  literature  on 
Indian  insects  or  related  problems. 

In  the  case  of  other  Government  publications,  such  as  the  Agricultural 
Journal  of  India,  they  would  not  necessarily  be  deprived  of  all  entomological 
contributions,  although  the  tendency  will  be  for  such  publications  to  become 
more  specialised,  but,  if  entomological  papers  were  published  in  such,  they 
would  be  abstracted  by  the  Entomological  Institute,  and  so  brought  to  the 
notice  of  the  entomological  public. 

39.  In  a  short  historical  resumS  of  the  rise  and  progress  of  entomology 
in  India,  I  have  indicated  briefly  the  growth  of  this  study  until  the  present 
time,  when  it  deals  with  roughly  85,000  different  described  forms'  pf 
insects,  this  being,  perhaps,  roughly  half  of  those  actually  existent  within  the 
Indian  Empire.  Subsequently  I  have  reviewed  the  progress  made  in  ento- 
mology by  the  Indian  Museum,  the  Agricultural  Department,  the  Veterinary 
Department,  in  medical  entomology,  in  forest  entomology,  and  in  other 
entomological  work  in  and  outside  of  India,  and  have  endeavoured  to  show 
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that  the  scattered  efforts  made  in  these  various  directions  show  a  lack  of  the 
coherence  necessary  to  the  best  efl5ciency,  which  can,  in  my  opinion,  be  best 
secured  by  a  centralised  scheme  of  entomological  research,  I  have  also  briefly 
reviewed  the  progress  of  applied  entomological  work  in  the  United  States, 
Canada,  South  Africa,  and  Australia,  in  which .  cases  also  the  results  actually 
attained  seem  to  support  the  idea  of  the  advantages  to  be  derived  from  a  centra- 
lised scheme  in  India.  Finally,  I  have  sketched  out  such  a  centralised  scheme 
in  some  detail. 


Stjppiementary  Questions  and  Answers.* 

Q.  1  (a)  Is  it  not  the  case  that  for  agricultural  entomology,  the  life- 
history  of  an  insect  must  be  examined  and  remedial  measures  devised,  in  close 
and  constant  touch  with  agricultural,  botanical  and  economic  conditions,  in 
order  to  avoid  work  on  impracticable  lines  ? 

A.  This  is  obviously  the  case  with  this  qualification,  that  a  close  study  of 
the  bionomics  of  the  insect  in  question  must  precede  and  form  the  foundation 
of  any  applied  remedial  measures.  There  is  much  less  danger,  as  is  shown  by 
practical  experience  in  the  past,  of  any  want  of  close  touch  with  agricultural, 
botanical,  or  ecomonic  conditions  than  there  is  of  work  on  wrong  lines  owing 
to  want  of  detailed  work  on  the  bionomics  of  the  insect  or  insects  concerned. 
As  examples  of  this  I  would  adduce  the  following  instances  which  are  only  a 
few  out  of  many  : — 

(1)  Termites  destroying  wheat  at  Hoshangabad  ;   see  pages  196-197    o 

"  Eeport  of  the  Second  Entomological  Meeting." 

(2)  Cane-borers  ;  see  pages  14i2-14i3,  loc  cit. 

(3)  Purther  recent  work  has  shown  that  the  rice-stem  borer   (Chile  sp.) 

is  distinct  from  borer  (Chile  simplex)  in  juar,  etc.,   with   which 
it  has  hitherto  been  confused. 

(4)  Microbracon  (Ehogas)  spp.  parasitic  on  cqtton  bollworm  (Earias  spp.) 

see  page  107,  loc  cit. 

In  all  these  oases,  and  in  numerous  others,  detailed  work  on  purely 
entomological  lines  is  necessary  as  a  pre-requisite  of  any  applied  work.  In  such 
cases  as  control  of  pests  by  the  use  of  natural  parasites,  work  on  purely  ento- 
mological lines  will  be  required,  not  only  because  such  work  requires  special 
technique  in  breeding,  etc.,  such  parasites,  but  to  ensure  that  only  efiB.oient 
parasites  are  utilised  and  that  they  are  used  under  the  best  conditions,  free 
from  hyperparasites,  etc.  Work  of  this  sort  requires  the  very  best  type  of 
entomological  worker  devoting  his  whole  time  and  attention  to  one  particular 
problem,  and  it  is  only  after  this  preliminary  and  purely  entomological 
inyestigation  has  been  carried  out  that  we  shall  really  be  in  a  position  to  begin 
to  consider  remedial  measures  in  relation  to  the  agricultural,  botanical  or 
economic  aspects  of  each  case.  In  the  meantime,  we  can  of  course  recommend 
rough  and  ready  remedies  in  many  cases  {e.g.,  bagging  of  grasshoppers,  hand 
picking  of  caterpillars,  spraying,  etc.),  but  such  remedies  are  merely  temporary 
palliatives  to  minimise  damage  actually  being  done,  whereas  what  is  required 
is  the  prevention  of  damage.  As  regards  collaboration  with  agricultural, 
botanical  or  other  experts  by  members  of  the  Entomological  Service,  this  is 
fully  provided  for  in  my  scheme  (see  remarks  under  "  Relations  with  other 
Governntent  Departments  "),  and  I  do  not  think  that  anything  more  requires 
to  be  said  under  this  heading. 

Q,  1  (&)  Is  not  this  likely  to  be  the  case  with  other  lines  of  work  ? 

*  These  answers  were  given  in  reply  to  questions  of  the  Commission  based  on  the  foregoing  propoja^. 
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A.  I  understand  this  question  to  refer  to  the  devising  of  remedial  measures 
for  other  than  agricultural  pests  and  the  reply  to  the  preceding  question  will 
apply  equally,  mutatis  mutandis,  to  this  one. 

Q.  2.  In  view  of  the  necessity  so  shown  of  keeping  in  touch  with   provin- 
cial departments  and  of  the  strong  representations  for  autonomous  department 
that  provincial  Governments  will  set  up,  will  it  not  be  sufficient : — 

(1)  to  have  an  Entomological  Service,  in  order  to  facilitate  recruitment 

and  promotion, 

(2)  to  second  a  large  proportion  of  its  members  to  provincial   or  other 

departments  for  definite  periods  or  problems,  ' 

(3)  to  maintain  touch  among  workers  by  submitting  their  reports  to   the 

central  authority  of  the  Entomological  Department,  by  periodical 

meetings,  by  the  publication  of  records,  and  by  tours  of  inspection 

by  the  head  of  the  Entomological  Department    who  would  advise 

Local  Governments  and  departments  ?  ^ 

Would  not  these  measures  obviate  the  danger  of  overlapping  or  unnecessary 

duplication  of  work  in  the  case  of  a  pest  common  to  more  than  one  province  ? 

Might  men  so  seconded  be  given  special  allowances  for  different  classes  of  work 

as  to  which  the  head  of  the  Entomological  Department  would  be  consulted  ? 

A.  The  benefits  to  be  derived  from  a  centralised  scheme,  as  already  outlined 
in  my  note,  appear  to  me  to  outweigh  any  representations  that  may  be  set  up 
by  provincial  Governments  for  autonomous  departments.  In  my  opinion,  the 
question  of  expansion  of  entomological  work,  in  all  its  aspects,  in  the  provinces 
cannot  be  considered  apart  from  the  far  larger  question  of  the  development 
of  entomological  work  in  the  Indian  Empire  as  a  whole.  We  have  now  had 
sufficient  experience  during  the  last  twelve  years  : — 

(a)  to  indicate  the  lines  on  which  expansion  of  entomological  work  in 

India  is  necessary  and  desirable, 
(&)  to  foresee  the  effects  in  the  future   of  development  on  the  present 

decentralised  lines,  and 
(c)  to  reorganise  the  work  before  such  decentralised  development  has 
gone  too  far. 
I  am  quite  aware  that  any  scheme  for  centralisation  of  work  will  be  likely 
to  be  looked  at  askance  from  a  purely  political  point  of  view,  but  India  is  a 
large  country  and  also  a  relatively  poor  country,  and  furthermore  a  countrv  in 
which  the  ravages  of  insects,  as  pests  of  crops  and  forests  and  as  carriers  of 
diseases  to  man  and  animals  are  of  vast  monetary  value.  Yet,  as  Indian 
revenues  cannot  provide  for  more  than  a  limited  amount  of  control  of  such 
injurious  insects,  it  is  the  more  necessary  to  see  that  the  very  best  and  most 
efficient  use  is  made  of  the  amount  of  money  available,  and  this  necessity  should 
take  precedence  of  any  amour  propre  desire  of  provincial  Governments  to'  have 
their  own  autonomous  departments.  I  am,  as  a  matter  of  fact,  doubtful  whether 
there  will  be  the  amount  of  opposition  implied  in  the  Commission's  question 
on  the  part  of  Local  Governments  to  a  centralised  scheme  of  entomological  work, 
at  least  as  far  as  the  Agricultural  Departments  are  concerned.  I  have  discussed 
my  scheme  informally  with  several  Directors  of  Agriculture  and  other  officers 
of  the  Agricultural  Departments,  and  their  opinion  hitherto  has  been  that  such 
^a  scheme  will  meet  the  requirements  ^f  the  provincial  departments.  Some 
weight  might,  perhaps,  be  attached  in  this  connection  to  the  feeling  of  agricul- 
tural officers  (i.  e.,  agriculturists  as  opposed  to  specialists  in  other  branches) 
that  they  themselves  have  not  the  special  knowledge  requisite  for  the  control 
of  such  specialists'  work  (particularly  in  the  future  as  this  becomes  more  and 
more  detailed  and  specialised),  and  they  are  therefore  likely  rather  to  welcome 
than  to  oppose  the  transfer  of  the  control  of  such  specialists'  work,  provided 
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that  their  own  departments  do  not  suffer,  i'urthermora,  in  the  case  of  practically 
all  our  Indian  insect  pests,  the  preliminary  entomological  investigation  will  be 
applicable,  not  to  one  province  also,  but  to  all  areas  in  which  such  pests  occur, 
although  it  is  possible  in  some  cases  that  control  methods  will  vary  in  accordance 
with  varying  agricultural  practices,  although  any  variation  in  these  last  does 
not  necessarily  coincide  with  provincial  boundaries.  So  far,  then,  as  concerns 
the  research  side  of  the  work,  which  will  be  the  main  object  of  the  Entomolog- 
ical Service,  this  will  not  be  provincial  in  its  aspects.  I  am  very  strongly  of 
opinion  that  eflciency  and  economy  can  only  be  combined,  so  far  as  entomology 
in  India  is  concerned,  by  a  centralised  scheme  of  research  and  work,  at  least 
somewhat  on  the  lines  I  have  endeavoured  to  describe  in  my  note.  It  is,  I 
think,  our  duty  now  to  initiate  a  comprehensive  policy,  considered  from  the 
point  of  view  of  the  Indian  Em'pire  as  a  whole  and  not  from  any  provincial 
outlook,  and  which  will  be  capable  of  expansion  without  overlapping  of  different 
branches  of  work  or  scrapping  of  previous  work,  and  which  will  be  of  immediate 
benefit  to  the  peoples  of  India  in  the  present  generation  and  of  incalculable 
benefit  to  their  successors. 

As  regards  the  seconding  of  a  large  proportion  of  the  members  of  the 
Entomological  Service  to  provincial  or  other  departments  for  definite  periods 
or  problems,  this  is  dealt  with  in  the  sections  of  my  note  under  "  Problems  in 
agricultural  work"  and  following  paragraphs,  read  in  conjunction  with  "Eela- 
tions  with  other  Government  departments  ".  I  see  no  necessity  for  seconding 
the  members  of  the  Entomological  Service  to  other  departments,  as  such  a 
procedure  would  cut  at  the  very  root  of  the  whole  idea  of  the  Entomological 
Service  as  such,  via.,  that  the  investigators  working  on  particular  problems 
should  be  unfettered  by  any  local  restrictions  or  other  demands  on  their  time. 
As  already  pointed  out,  the  distribution  of  any  pest  will  very  rarely  coincide 
with  provincial  boundaries,  and  its  investigator  must  be  free  to  work  on  if 
throughout  its  whole  area  of  occurrence.  Nor  should  his  time  be  taken  up  with 
unnecessary  correspondence,  teaching,  or  the  investigation  of  Local  problems 
outside  his  specific  objects  of  study  ;  if  seconded  to  a  Local  Government  or  other 
department,  there  would  be  sure  to  arise  cases  where  dual  sets  of  instructions 
to  the  investigator  would  lead  to  loss  of  efficiency  in  work.  I  am,  therefore, 
against  any  idea  of  seconding.  The  investigators  should  be  treated  as  touring 
officers  from  the  Central  Institute,  although  the  tour  in  some  cases  might  be  a 
prolonged  one.  They  wbuld  in  fact  be  detailed  for  definite  problems,  but  not 
for  definite  periods.  If  the  entomological  experts  wei'e  to  be  secanded  for 
definite  (and  presumably  prolonged)  periods,  the  Local  Governments  or  depart- 
ments would  have -to  provide  proper  accommodation,  laboratories,  libraries,  etc., 
which  expenses  are  avoided  by  my  scheme.  •  ,     .    ,    „      . 

Proposals  for  maintaining  touch  between  the  Entomological  Service  and 
other  workers  under  the  proviitcial  Governments  or.  in  other  departments  by 
periodical  meetings,  by  publication  of  records  afld  by  touring  have  already 
been  included  in  my  note.  The  members  of  the  Entomological  Service  out  on 
tour  would  keep  in  close  touch  .with  the  Entomological  Institute  by  frequent 
correspondence  (including  reports)  and  by  visits  to  headquarters  as  necessary ; 
at  the  present  stage  it  is  unnecessary  to  elaborate  rules  for  this. 

As  regards  the  prevention  of  overlapping  of  work  by  mere  advice  to  Local 
Governments  and  departments,  past  experience  has  clearly  shown  that  such  a 
system  is  a  failure  in  many  cases  because,  if  the  technical  experts  are  only 
empowered  to  advise  without  any  control,  in  practice  they  cannot  advise  m 
cases  where  little  or  no  interest  is  taken  in  the  work  or  where  the  work,  is  being 
done  on  wrong  lines  by  local  officers.  In  such  cases,  advice  is  only  given  when 
tHs  asked  for^nd,  if  given  unasked,!,  not  foHowed,  with  the  r  that  it  is 
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not  voJunteered  subsequently,  If  there  is  no  control,  there  is  no  responsibility, 
and,  without  a  sense  of  responsibility,  there  ensues  a  decided  lack  of  interest, 
which  results  in  a  loss  of  efficiency  in  the  work. 

'"  As  regards  the  giving  of  special  allowances  to  men  employed  on  different 
classes  of  Tvor]?,  I  think  it  is  premature  to  lay  down  any  rules  regarding  such 
cases.  As  noted  in  my  scheme,  "  the  pay  would  depend  largely  on  the  special 
qualifications  of  each  man ",  and  his  qualifications  and  capacity  would 
necessarily  determine  his  line  of  work.  If  the  men  employed  away  from  the 
Entomological  Institute  were  regarded  as  on  tour,  they  would  presumably 
receive  travelling  allowances  under  the  ordinary  regulations  to  compensate  for 
the  extra  expenses  to  which  they  would  be  put,  and  in  some  cases  it  might  be 
necessary  to  give  special  extra  allowances  in  special  cases.  For  example,  if  the 
Pathological  Expert  were  to  give  a  course  in  mfedical  entomology  at  one  of  the 
Tropical  Medicine  Institutes  in  Calcutta,  Bombay  or  Madras,  he  might  be  given 
a  special  allowance  whilst  doing  so,  to  compensate  for  the  extra  expense  of  a 
prolonged  halt  in  an  expensive  locality.  But,  as  already  stated,  I  think  it  is 
premature  to  consider  such  cases,  which  could  be  dealt  with  as  they  arose. 
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APPENDIX  L. 
INDUSTRIAL  DEVELOPMENT  AND  PUBLIC  HEALTH. 
By  Major  P.  Norman  White,  CLE.,  M-D.,  I.M.S., 

Sanitary  Commissioner  with,  tte  Government  of  India, 

In  spite  of  the  remartable  advance  ever  being  made-  in  the  perfecting  of  fundamental 
labour-saving  devices,  the  human  being  remains  the  most  important  machine  !^JJy*Jg^°|j , 
in  the  production    of   wealth  and  in  industrial  development.     Viewed  thus,  in  industrial 
all    measures  designed  to  improve  the  efficiency   of  the  human  machine  are  development, 
matters  of  economic  importance  that  modern  industry  cannot  afford   to  over- 
look.    It  is  ever  becoming  more  clearly  recognised  that 'Public  Health,' with 
its  two  main  functions  of  preventing  disease  and  increasing  the  welfare  of  the 
individual,   is   of  fundamental  importance  in  the  industrial  development  of  any 
country  ;  that  the  question  of  man  power  is  fundamentally  a  health  question ; 
and  that  health  considerations  must  enter  very  largely  into  the  relationship  of 
capital  and  labour  as  well  as  into  all  other  sociological  problems  of  the  present 
day.     Such   assertions   are  true  of  every  country  ;  but  in  India,  where  labour  is 
less  organised  than  in  the  more   ad-vanced  countries  of  the   west,    where  the 
prevalence   of   parasitic  infections  and  serious  epidemic  disease  is  excessive,  and 
where  climatic  conditions  and  environment  generally  are  extremely   unfavour- 
able, the  neglect  of  public  health  brings  an  immediate  and  striding  punishment. 
In  spite  of  this,  the  subject  of  industrial  hygiene  has  received  remarkably  little  ^ 

attention  in  India  until  quite  recent  times,  and  to-day  its  importance  is  not 
fully  recognised  in  any  part  of  the  country.  The  main  cause  of  this  neglect  of 
so  important  a  matter  would  appear  to  be  due  to  the  fact  that  labour  in  India 
has  been  in  the  past  both  plentiful  and  cheap ;  moreover,  the  introduction  of 
public  health  reform  in  India  has  ever  been  attended  with  peculiar  difficulties, 
difficulties  which  dictated  a  policy  of  laissez-faire,  incompatible  with  progress. 

Even  in  England,  where  health  matters  were  in  a  relatively  advanced  state, 
special  laws  to  safeguard  the  well-being  of  munition  workers  were  considered 
necessary  to  secure  a  satisfactory  output.  It  was  realised  that  all  new  in- 
dustries present  special  health  problems  which  demand  attention.  How  much 
more  do  such  matters  require  attention  in  backward  India  ? 

2.  The  recruiting  centres  of  Indian  labour  forces  are  for  the  greater  part  Neglected  health 
]?ural  areas,  where  public  health  conditions  are  no  whit  more  advanced  than  ^bour-reciSting 
they  were  when  the  etiology  of  all  the  important  communicable  diseases  of  the  centres  and 
tropics  was  enshrouded  in  mystery.     It  has  been  possible  to  apply  a  few  of  the  necessity  ior 
remarkable  results  of  modern  research  to  urban  areas,  but  there  are  no  consi-  wform. 
derable  rural  tracts  in  India  that  have  benefited,  for  example,  by  the  discovery 
of  the  part  played  by  mosquitoes  in  the  propagation  of  malaria.     And  yet,  more 
than  90  per  cent,  of  the  population  of  India  is  a  rural  one  and  malaria  is  all 
but  everywhere  prevalent,   playing  a  part  of  overwhelming  importance  in  the 
morbidity   of   the  country.     This  is  not  the  place  for  a  full  discussion  of  all  the 
causes  underlying  the  neglect  of  public  health  in  rural  India;  reference,  to  the 
matter  has  been  dictated  by  a  desire  to  indicate  the  extent  of  the  ground  lost 
and  the  consequent  necessity  for  making  an  immediate  start,  if  India  is  to 
compete  with  any  prospect  of  success  in  modern  industrial  enterprise. 

In  the  complete  absence  of  any  rural  health  organisation,  it  is  not  possible 
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to  cope  with,  outbreaks  of  plague  and  other  devastating  diseases  which  are  oi 
annual  occurrence,  and  which  run  their  course  almost  uncontrolled.     Such 
epidemics  can  and  do  interfere  most  seriously  with  recruitment  of  labour,  quite 
apart  from  the  so   serious    direct  mortality  they  4nflict.     Moreover,  labour 
recruited,  from  such  unhygienic  surroundings  is  seriously  handicapped  from  the 
first.     Living  an  outdoor  life,  engaged  in  agricultural  pursuits,  the  ryot  is  able 
to  put  up  with  the  considerable   degree  of  parasitic  infestation  so  commonly 
seen ;  malaria  and  hook-worm  infection,  for  example,  is  not  incompatible  with 
a  fair  output  of  agricultural  work  in  such  circumstances.    Transference  to 
large  industrial  centres,  however,  involves  a  change  of  environment  which  apart 
from  other  considerations  connotes  increased  liability- to  disease.    A   more  con- 
fined  atmosphere,   crowded  insanitary  dwellings,  lack  of  outdoor  recreation  are 
certain  to  exercise  a  baneful  influence  and  render  the  factory  employ^  more 
liable  to  fresh  infections    and  to  upset  the  compromise  that  his  body  has 
been  able  to  effect    with  the    parasites  that  it  harbours.    Had  the  large 
employer,  of  labour  a  j)lentiful  supply  of  really  healthy  material  to  start  with, 
he  would  still  .be  under  an  obligation  to  secure  for  his  operatives  an   environ- 
ment above  reproaqh ;   how  much  greater  is  the  present  need  for  hygienic 
environment,   when  in  most  cases  cure  has  to  precede  the  conservation  of 
health  ? 

From  what  has  been  said  it  will  he  clear  that  the  progress  of  health 
administration  in  India  as  a  whole  and  the  control  and  eradication  of  communi- 
cable disease  are  matters  of  vast  economic  concern  to  the  industries  of  India. 
Tlvp  writer  is  firmly  convinced  that  an  improvement  in  general  health  condi- 
tions is  a  necessary  preliminary  to  industrial  as  well  as  to  all  other  forms  of 
development.* 

It  is  frequently  stated  and  commonly  accepted  that  a' community  or  a 
country  can  obtain  as  much  health  as  it  is  willing  to  purchase,  but  it  is  not  so 
commonly  realised  that  large  sums  devoted  to  the  purchase  of  health  ai*e  certain 
to  be  remunerative  financially.  In  this  country  it  is  generally  assumed  that 
early  progress  is  impossible,  and  that  education  must  precede  any  real  progress 
in  health  matters.  If  all  teachers  in  our  .^primary  schools  had  even  a  small 
acquaintance  with  the  laws  of  health,  and  lived  as  if  they  believed  in  them ;  if 
they  were  never  unmindful  that  children  take  their  bodies  to  school,  as  well  as 
their  minds,  something  might  be  said  in  favour  of  the  policy  of  making  sanita- 
tion wait  on  education  ;  progress  though  slow  would  be  sure.  As  things  are^ 
the  waste  of  educating  children  and  then  allowing  them  to  die  of  preventible 
disease  before  they  attain  the.  age  of  productivity  is  sufficient  to  demonstrate 
the  economic  necessity  at  least  of  allowing  the  two  activities  to  proceed  pari 
passu.  Moreover,  a  mind  enclosed  in  a  healthy  body  i^  infinitely  more  receptive 
than  one  enclosed  in  the  parasite-infested  body  that  is  found  so  commonly 
in  our  schools.  Sir  Ronald  Ross  states  in  his  book  "The  Prevention  of 
Malaria"  : — 'I  have  seen  a  large  class  of  coloured  children,  almost  all  of  whom 
were  suffering  at  the  time  from  fever  or  enlargement  of  the  spleen,  being  taught 
the  dates  of  accession  of  the  Plantagenet  kings.'  If  health  development  has  to 
wait  on  education  of  such  a  kind,  progress  is  impossible. 

3.  All  are  agreed  that  the  organised  labour  of  India  is  relatively  inefficient, 
and  that  the  wage-earning  capacity  is  low.  It  is  difficult  to  assess  the  import- 
ance of  disease  as  a  contributory  cause  of  this  state  of  affairs.  There  is  very 
little  statistical  data  that  can  be  relied  on  regarding  the  incidence  of  occupa- 
.tional  disease  or  of  the  effects  of  industrial  occupation  on  the  prevalence  of  the 
common  forms  of  communicable  disease.  This  is  a  matter  that  urgently  calls 
for  thorough    investigation.    The    difficulties  of  such  an    investigation  are 
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considerable,  not  the  least  being  due  to  the  fact  that  industries  are  not  supplied 
by  a  settled  labour  force.  When  disease  makes  further  labour  impossible,  the 
unfortunate  victim  commonly  departs  to  his  village  and  is  lost  to  observation.  ' 

In  spite  of  the  admitted  paucity  of  reliable  statistical  data,  it  may  be  profit- 
able to  offer  a  few  remarks  as  to  the  effects  of  three  diseases  on  the  efficiency  of 
labour,  viz.,  malaria,  hook-worm  disease  and  tuberculosis.  These  three  diseases 
have  been  selected  for  the  following  reasons.  Malaria  and  hook-worm  infection 
are  almost  certainly  the  two  most  potent  causes  of  "  inefficiency."  Both  are 
almost  universally  prevalent  in  India ;  both  exercise  their  malign  influence 
from  earliest  childhood  and  seriously  interfere  with  bodily  and  mental  growth 
and  development ;  both,  by  undermining  the  constitution,  render  the  body  more 
prone  to  infection  with  other  disease.  Directly  and  indirectly  they  are 
responsible  for  an  enormous  mortality  bill.  Tuberculosis  has  been  included 
because  of  the  special  risks,  with  regard  to  spread  of  infection,  entailed  by  large . 
aggregations  of  labour  in  any  but  the  best  hygienic  surroundings.  In  India  a 
low  degree  of  prevalence  of  these  three  diseases  indicates  a  satisfactory  environ- 
ment and  a  high  level  of  personal  hygiene.  The  three  diseases  together  can 
in  fact  be  used  as  a  reliable  gauge  of  the  sanitary  and  health  conditions  of  any 
Indian  community. 

4.  The  increased  attention  that  has  been  devoted  in  recent  years  to  the  Hook-worm 
subject  of  hook-worm  disease  is  largely  the  result  of  the  initiative  displayed  disease  and 
by  the  Internatioual  Health   Commission  of  the   Rockefeller  Institute.     For  i^^dustrial 
"years  past  -we  have   known   hook-worm  ^infection  to  be  very  common  in  most 
parts  of   India,   but  because   ankylostomiasis,   or   serious    symptoms   directly 
attributable  to  the  parasite,  is  comparatively  rare,  we  in    India  fell  into    the 
rather  natural  error  of  assuming  that  the  hook-worm  is  not  a, factor  of  any  great 
moment  in  the  morbidity  of  the  country.     Having  realised  this  assumption  to 
be  unjustifiable,  the   matter  has  been  made  the  subject  of  fresh  investigation, 
with  the  result  that  in  large  areas  of  the   country  infection  with'  this  noxious 
parasite  is  ^found  to  be  almost  universal.     In  the  Madras  Presidency  little  short 
of  100  per  cent,  of  the  rural  population  are  infected.     Over '70  per  cent,  of  the 
.tea-garden  labour  forces  of  Darjeeling  are   infected,   and  a  similar  state  of 
affairs  is  found  to  prevail  in  the  plains  of  Bengal.  Enquiries  are  being  prosecuted  ■ 
elsewhere.    In  India  most  of  the  infections  are  light,  i.e.,  the  number  of  hook- 
worms per  case  is  not  large.     A  casual  inspection  of  the  inhabitants  of  a 
village,   all  of  whom   harbour  the  worm,  always  raises  the  doubt  as  to  fche 
possibility  of  the  worm  being  a  potent  source  of  harm.  ,  Apparent  good  health 
and  the  presence   of,  say, ,  fifty  hook-worms  in  the  intestine  are  certainly  not 
incompatible.     'Good  health/  however,  is  but   a    relative    term,  and    we  have 
already  had  sufficient  experience    to  learn   that  i}a.Q   phrase  connotes  a  much 
higher  standard. of  efficiency  among  a  population    that  has  been  freed  from 
hook-wofms  than  among  an  infected  one.     There  are  instances  in  the  gardens 
of  Ceylon  of  the  output  of  the  Indian  labouring  forces  having  been  increased 
as  much  as   25  per  cent,  as  the  result  of  treatment  with  vermifuges,  and  this 
surprising  increase  in  efficiency  has  been  accomplished  with  a  lessened  preval- 
ence of  disease  of  allkinds.     A. marked  increase  in  efficiency  has  been   noted, 
similarly,  in  the  Darjeeling  tea  gardens,  after  general  medication  with  thymol. 
In  short,  there  is  ample  justification  lor  tbe  dogmatic  assertion  that  eradication 
of  hook-worm  infection  from  Indian  industrial  forces  is  certain  to  be  followed 
by  an  appreciable  increase  in     general  efficiency,   consequent  upon  improved  '     ^ 
general  health  and  the  lessened  incidence  of  other    diseases,  chiefly  those  of  an 
intestinal  nature. 

It  is  not,  however,  the  direct  results  of  hook-worm  campaigns  that  are 
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alone  important.  TLe  collateral  benefits  that  well-organised  campaigns  have 
secured  have  been  even  more  striking  than  the  direct  results  achieved.  Most/ 
have  led  to  a  demand  for  sanitary  reform,  that  has  led  to  a  further  lessened 
prevalence  of  almost  all  diseases.  Experience  in  the  southern  states  of  America 
is  a  striking  illustration  of  this.  The  oft-quoted  American  experience  in  the 
Bilibid  jail  in  IVIanilla  is  another  case  in  point.  When  America  assumed 
charge,  the  death  rate  in  that  jail  was  reported  to  be  234  per  mille,  '  The  intro- 
duction of  all  the  ordinary  sanitary  improvements  effected  a  rapid  reduction  to 
75  per  mille.  Further  improvement  was  not  effected  until  the  question  of 
hook-worm  was  investigated  ;  the  administration  of  thymol  was  followed  by  a 
reduction  of  the  mortality  rate  to  13-5.  The  recent  marked  improvement  in  the 
health  conditions  of  Assam  jails  is  almost  certainly  another  case  in  point. 

Instances  could  be  multiplied,  but  enough  has  been  said  to   emphasise  the 
importance  of  the  matter  to  all  large  employers  of  labour  in  India.   A  thorough  - 
hook-worm   campaign  offers    perhaps  the   best  opportunity  of  effecting  a  rapid 
improvement  in  the  health  conditions  and  consequently  the  efficiency  cf  our 
labour  forces.  * 

5.  The  still  larger  question  of  malaria  can  only  be  dealt  with  very  briefly 
in  this  place.  As  has  been  indicated,  the  general  incidence  of  this  disease 
throughout  the  country  is,a  matter  of  grave  moment  to  all  connected  with 
industrial  enterprise.  The  problem  can  only  be  approached' when  the  country 
has  realised  the  urgent  need  of  a  real  health  organisation,  in  every  district 
throughout  the  country.  The  incidence  of  the  disease  can  be  markedly  dimin- 
ished if  we  are*  prepared  to  pay  the  bill.  Once  we  have  embarked  on  the 
enterprise,  there  is  little  fear  that  the  money  will  not  be  forthcoming;. results 
will  be  patent  and  the  value  of  health  as  an  imperial  asset  will  be  recognised. 

One  aspect  ot  the  malaria  problem  calls  for  notice.  Indian  experience  is 
full  of  examples  of  the  serious,  almost  paralysing,  effects  of  outbreaks  of  mala- 
ria among  large  labour  forces  engaged  on  the  construction  of  canals,  railways, 
docks  and  such  like.  It  is  doubtful,  however,  whether  we  have  yet  learnt  the 
lessons  taught  by  jfast  experience.  Such  outbreaks  are  in  almost  every  case 
preventible.  Whenever  such  enterprises  are  undertaken,  the  special  health  > 
problems  that  are  likely  to  arise  call  for  most  careful  consideration  ;  the 
dangers  can  nearly  always  be  anticipated.  When  a  military  force,  however 
small,  takes  the  field,  the  necessity  of  a  sanitary  organisation  and  precautions 
to  safeguard  the  health  are  never  overlooked.  It  is  realised  that  their  neglect 
is  certain  to  lead  to  disMter.  Quite  as  elaborate  precautions  are  called  for  in 
many  of  our  large  constructional  works,  but,  with  few  exceptions,  the  measures 
taken  in  the  past  have  been  most  inadequate,  or  altogether  wanting,  a  neglect 
that  has  involved  both  waste  and  sometimes  disaster.  Large  projects  of  the 
nature  alluded  to  are  rarely  referred  to  a  health  expert  at  any  stage  of  their 
inception ;  their  probable  "  financial "  cost  is  estimated  to  a  rupee ;  their  prob- 
able cost  in  human  life  receives  no  consideration  whatsoever.  The  Panama 
Canal  was  a  triumph  for  the  engineer ;  it  was  a  still  greater  triumph  for  pre- 
ventive medicine  which  made  the  engineer's  work  possible  ;  for  once  the  health 
official  was  not  subordinated,  but  given  plenary  powers ;  and  he  made  good.  Is 
it  not  an  irony  that  the  most  important  research  of  which  the  results  were 
applied  with  such  profit  in  Panama  was  research  work  done  in  India,  work 
which  has  done  so  little  for  India  as  yet  ? 

6.  As  regards  tuberculosis  and  its  special  prevalence  in  workshop  and 
factory,  we  have  very  few  statistical  records  to  guide  us.  There  is  evidence, 
however,  that  the  disease  is  more  prevalent  in  the  large  industrial  centres  than 
elsewhere  ;  that  the  disease  is  definitely  on  the  increase  in  rural  areas  abutting 
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on  "such  centres,  from  which  lahour  is  drawn  and  to  which  the  victims  of  the 
disease  go  to  die  ;  and  that  suflacient  precautions  are  taken  in  few  factories,  to 
reduce  the  risk  of  such  places  affording  facilities  for  the  transmission  of  tuber- 
culous infection  from  the  sick  to  the  healthy.  The  city,  factory  and  the  crowded 
workshop  are  not  the  natural  habitat  of  human  beings,  and  every  precaution 
must  be  taken  to  prevent  the  unnatural  environment  acting  deleteriously  on 
the  employes. 

7.  Tffis  brings  one  to  a  consideration  of  the  health  conditions  of  the  Indian  Hygiene  of 
factory  and  workshop  and  of    the    arrangements  made  for  the  housing  of  em-  factories, 
ploy^s.     The   Indian    Factories   Act,  1911,  is  fairly  comprehensive.     There  is 

Jiowever  insufficient  recorded  evidence  to  justify  the  formation  of  an  opinion  as 
to  how  it  works  in  practice  from  the  point  of  view  of  preventive  medicine. 
Nor  do  I  know  how  many,  if  any,  health  experts  have  been  appointed  inspec- 
tors under  the  Act.  This  is  a  matter  which  it  might  be  profitable  to  consider. 
The  prohibition  of  the  employment  of  persons  suffering  from  communica]()le 
disease  does  not  appear  to  have  been  considered  in  the  framing  of  the  Act ;  this 
matter  also  seems  worth  consideration.  The  provision  of  receptacles  into  which  ' 
the  employes  could  expectorate  with  safety  is  a  small  but  important  point, 
taking  into  count  the  habits  of  the  Indian.  Such  matters  cannot  be  supervised 
without  efficient  health  inspection  ;  it  is  for  this  reason  that  reference  has  been 
made  to  them. 

8.  The    housing  of    operatives    is  a    matter    that  is  fraught  with  much  Housing  o! 
difficulty.     Erom  the  public  health   standpoint,  it  is  most  desirable  that  Indus-  operatives  •. 
trial  development  be  attended  by  the  creaition  of  fresh  industrial  centres,  rather  °naustrial 
than  by  adding  to  the    congestion  of  our    already  congested    industrial  towns,  centres,  et?. 
No  new  factory  should  be '  allowed  to  be  built   anywhere,  unless  there  be 
sufficient  space  to  house  all  the  operatives  without  endangering  their  health  or 

the  health  of  the  locality.    Even    where    chawls  and  dwellings    have  been 
provided,  they  are  frequently  rendered  dangerous  by  a  degree  of  overcrowding 
that  is  inevitable  in  places  where  rents  are  high.    However  well  built    and    • 
designed  the  dwelling  may  have  been,    overcrowding  produces  slum  conditions 
in  which  the  pres.ervation  of  health  is  impossible. 

Another  less  obvious  danger  to  our  present  large  industrial  centres  would 
appear  to  lie  in  the  great  disturbance  of  the  natural  sex  ratio.  Thus,  in  Calcutta 
there  are  365,000  males  and  only  131,000  females  between  the  ages  of  15  and 
40.  A  certain  disproportion  is  possibly  unavoidable,  but  a  disparity  of  the 
extent  quoted  would  appear  to  be  a  direct  health  danger.  It  would  be  interest- 
ing to  learn,  among  other  things,  what  effect  such  a  state  of  affairs  has  on  the 
prevalence  of  venereal  disease. 

The  question  of  the  type  of  dwelling  best  suited  to  the  housing  of  the 
operatives  is  too  large  a  one  to  take  up  here.  In  certain  places  endeavours 
have  been  made  to  perpetuate  the  type  of  dwelling  to  which  the  ryot  is  accus- 
tomed in  his  village.  Provided  due  attention  be  paid  to  the  modifications 
demanded  by  health  considerations,  such  a  practice  may  be  satisfactory ;  but  it 
must  not  be  forgotten  that  the  sanitary  regime  practised  in  villages  is  the 
worst  possible;  and  that  the  deposit  of  human  excrement  on  the  surface  of  the 
soil  is  not  to  be  commended,  and  is,  in  fact,  the  direct  cause  of  the  wide  pre- 
valence of  hook-worm  and  certain  other  parasitic  infections,  Finally,  the 
village-type  of  house  generally  signifies  a  high  degree  of  rat  infestation,  the 
dangers  of  which  require  no  emphasis  in  plague-infected  India. 

If  the  home  environment  of  the  operatives  of  our  factories  be  satisfactory, 
the  development  of  industries  will  have  an  educational  value,  from  the  health 
standpointj  of  no  mean  order.    It  would,    in  fact,  be  a  gain  to  the  cause  of 
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public  health  instead  of  being  the  menace  ■nhich  it  is  certain  to  be,  unless  it  be 
more    generally  realised  that    efficient  health  administration  is  one  of  the  most 
>     important  functions  of  the  modern  state.  I 

Other  health  9.  In  the  above  memorandum    reference  has  been  made    to  only  a  few  of 

problems.  the  many  outstanding    health    problems    that  are    intimately  bound    up  with 

Indian  industry.    Such  subjects^  as  the  effect  of  the  expansion  of  oominunica- 

tions  which  will  accompany  industrial- development,  on  the  spread  of  cotnmuoi- 

eable  disease  ;  the>- facilities  that  the  conveyance  of    natural    products  and  raw 

materials  offers  for  the    spread  of  plague  ;  and  many  cognate  matters  that  will 

suggest  themselves,  have  received  no  notice.     All  are  "Of  great  importance.     An 

exhaustive  discussion  of  the  whole  subject  was  never  intended,  the  chief  object 

^        ^  -  of  the  writer  being  to    indicate  that  a    large  part  of  the  relative  inefficiency  of 

Indian  labour  is  due  to  removable  pathological  causes,  and  to  emphasise  that  an 

■"    efficient    public  health    administration  is  essential    to   progress.     The  war  has 

taught  us  that  freedom  from  disease  can  be  secured  in  spite  of  the  most  adverse 

environment,  if    the  sanitarian   be  given  a  free  hand.     For  economic  and  still 

I  "     more  for  philanthropic  reasons  "  Public  Health"  must,  come  into  its  own. 
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APPENDIX  M. 

RULES  OP  THE  MYSORE  STATE  FOR  THE  GRANT  OP  LOANS 
GENERALLY  TO  FACILITATE  AGRICULTURAL  AND 
INDUSTRIAL  OPERATIONS  AND  FOR  THE  PURCHASE  AND 
ERECTION  OF  MACHINERY. 

1.  In  order  to  facilitate  agricultural  and  iadustrial  operations,  loans  of 
money  may  be  granted  under  these  rules  for  any  or  all  the  purposes  specified 

(1)  for  the  purchase  and  erection  of  machinery  for  agricultural  or 

industrial  undertakings ; 

(2)  for  the  construction  of  wells  or  tanks,  of  mills,  warehouses  and. 

other  structures  necessary  for  agricultural  and   industrial  opera- 
tions ; 

•  (3)  for  the  provision  of  raw  material,  working  capital,  or  appliances 
other  than  those  specified  above  required  for  the  carrying  on  of 
industrial  operations. 

2.  The  Director  of  Industries  and  Commerce  shall  be  competent  to  sanc- 
tion loans  not  exceeding  Rs.  1,000 ;  loans  of  larger«sums  shall  be  granted  with, 
the  sanction  of  Government.  Loans  granted  for  the  objects  specified  in  (1) 
and  (3)  of  Eule  1  will'  ordinarily  be  subject  to  a  limit  of  Rs.  10,000  and 
Es.  5,000,  respectively,  in  each  case. 

3.  The  rate  of  interest  charged  shall  be  6J  per  cent,  per  annum. 

4.  Interest  shall  accrue  from  the  date  of  the  disbursement  of.  the  loan  ;. 
or,  if  it  is  expended  by  the  Department  of  Industries  and  Commerce,  from  th& 
date  on  which  the  machinery  is  put  in  working  order  by  that  department  and. 
the  borrower  put  in  possession  of  the  same. 

5.  Period  allowed  for  repayment  and  mode  of  recovery  of  loans. — Loans 
shall  be  repayable  by  fixed  annual  payments,  discharging  both  principal  and 
interest. 

Simple  interest  shall  be  charged  on  the  loan,  or,  if  it  is  disbursed  in  instal- 
ments, on  these  instalments,  up  to  a  date  one  year  previous  to  the  date  fixed 
for  commencement  of  repayment ;  and  the  total  amount  comprising  the  loan 
and  such  interest  shall  be  recovered  by  annuities. 

The  time  allowed  for  repayment  of  the  loans  and  the  amount  of  instal' 
ments  shall  bis  fixed  by  the  Director  of  Industries  and  Commerce ;  but  such 
time  shall  not  exceed  five  years  in  the  case  of  loans  for  industrial  purposes- 
and  seven  years  in  the  case  of  loans  for  agricultural  purposes. 

The  time  for  repayment  specified  above  shall  count  from  the  date  on 
which  interest  becomes  chargeable  under  Rule  4  above,  provided  that  nothing^ 
in  this  rule  shall  be  taken  to  preclude  a  borrower  from  discharging  the  loan  at 
an  earlier  period  or  from  paying  a  larger  amount  than  the  annual  instalment. 
The  excess  so  paid  shall  be  credited  in  reduction  of  principal  and  the  number 
of  future  payments  shall,  if  necessary,  be  decreased,  but  no  reduction  in  the 
amount  of  the  instalments  fixed  under  paragraph  2  of  this  rule  shall  on  this^ 
account  be  allowed. 

6.  The  date  for  repayment  of  each  instalment  shall  be  decided  by  the 
Director  of  Industries  and  Commerce  in  reference  to  the  nature  of  the  object 
for  which  the  loan  is  granted.  But  the  date  of  the  repayment  of  the  first  in- 
stalment shall  not  be  put  off  for  more  than  fifteen  months  from  the  date  on 
which  interest  becomes  chargeable  on  the  loan  imder  Rule  4  above. 

7.  Postponement  of  repayment  and  remissions. — If  from  causes  beyond  the 
control  of  the  borrower  {he  payment  of  any  instalment  becomes  unduly  burden- 
some to  him,  the  repayment  of  this  and  all  the  subsequent  instalinents  may 
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Tiotwithstanding  anything  contained  in  Eules  5  and  6,  be  suspended  by  the 
Director  of  Industries  and  Commerce  for  a. period  of  one  instalment.  Simple 
interest  at  6|  per  cent,  shall  be  charged  on  all  suspended  instalments  for  the 
period  of  such  suspension. 

8.  When  the  work  for  the  carrying  out  of  which  the  loan  is  contracted 
fails  from  causes  beyond  the  borrower's  control,  and  when  the  recovery  of  the 
loan  in  full  would  occasion  serious  hardship  to' the  borrower,  the  circumstances 
■of  the  case  shall  be  reported  to  Government,  and  such  orders  as  Goyernment 
may  be  pleased  to  pass  shall  be  binding  on  the  borrower. 

9.  On  every  instalment  which  is  not  paid  before  the  close  of  the  revenue 
.year  in  which  payment  falls  due,  interest  at  6|-  per  cent,  will  be  charged  from 
the  date  on  Vhich  payment  ought  to  have  been  made.  In  calculating  interest 
under  this  rule,  a  broken  period  of  •  a  month  shall  count  as  half  a  montli  or 
one  month,  according  as  it  is  less  or  not  less  than  15  days,  and  a  fraction  of 
a  rupee  as  half  a  rupee  or  one  rupee  according  as  it^s  less  or  not  less  than  8 
-annas. 

10.  Repayment  should  ordinarily  be  made  at  the  treasury  of  the  taluk  in 
which  the  work  has  bieen  carried  out,  but  with  the  special  permission  of  the 
Direfttor  repaymeat  may  be  made  at  any  district  or  taluk  treasury  in  the 
-State. 

11.  Security. — {a)  No  loan  shall  be  granted  unless  the  value  of  the  security 
is  at  least  equal  to  the  amount  of  the  loan  applied  for.  The  nature  of  the 
security  to  be  required  of  the  applicant  or  his  surety  shall  be  the  -saleable  in- 
terest in  lands  or  other  immovable  property  held  by  the  borrower  or  his  surety, 
;as  the  case  may  be,  provided  the  value  of  the  same  is  at  least  equal  to  the 
-amount  of  the  loan  applied  for ;  in  addition  to  which,  the  object  upon  which 
the  loan  is  expended  shall  be  mortgaged  to  Government  as  additional  security. 

(6)  When  a  loan  is  applied  for  by  a  group  of  persons  on  their  joint  per- 
sonal security,  an  amount  not  exceeding  10  times  the  annual  assessment  of  the 
liands  held  by  the  applicants  may  be  sanctioned  at  the  discretion  of  the  sanc- 
tioning authority,  provided  that  in  addition  to  their  personal  security,  the 
applicants  mortgage  to  Government  the  whole  plant,  machinery  and  buildings 
on  the  purchase  and  erection  of  which  the  loan  is  expended. 

12.  Sire-purehase. — If  an  applicant  so  desires,  he  may,  instiead  of  offering 
security  of  immovable  property  for  a  loan  to  purchase  machinery  for  agricul- 
tiu-al  or  industrial  purposes,  obtain  the  requisite  machinery  from  the  Director 
of  Industries  on  the  hire-purchase  system  on  the  terms  specified  in  the  form  of 
agreement  appended  hereto,  provided  the  applicant  deposits  with  his  applica- 
tion one-fourth  of  the  value  of  the  machinery  he  requir^.- 

13.  Recovery  of  loans, — AU  loans  granted  under  these  rules  and  all  other 
sums  falling  due  to  Government  in  connection  therewith,  or  under  a  contract 
for  hire-purohase,  shall  be  recoverable  as  arrears  of  land  revenue,  and  a  stipula- 
ition  to  this  effect  shall  be  inserted  in  every  agreement  executed  by  a  borrower, 

14.  If ,  at  any  time,  the  Director  of  Industries  and  Commerce  is  satisfied 
that  any  person  or  persons  who  have  received  a  loan,  have  failed  to  perform 
«,ny  of  the  conditions  on  which  it  was  made,  he  may,  after  recording  in  writiag 
the  grounds  of  his  decision^  pass  an  order  directing  the  recovery  forthwith  of 
the  loan,  with  any  interest  payable  thereon  and  costs,  as  an  arrear  of  land  re- 
venue. On  receipt  of  a  certified  copy  of  such  an  order,  the  Deputy  Commis- 
sioner to  whom  it  is  communicated  will  forthwith  proceed  to  recover  from  such 
person  or  persons  any  sums  which  may  remain  due  together  with  any  interest 
payable  thereon  and  costs,  as  an  arrear  of  land  revenue :  provided  that,  with 
the  sanction  of  the  Director  of  Industries  and  Commerce,  such  officer  may,  at 
his  discretion,  so  recover  any  sum  less  than  the  whole  balance  of  the  loan  with- 
out prejudice  to  his  right  to  recover  the  remainder  of  such  balance  at  any 
subsequent  time. 

15.  Mode  of  application.- — An  application  tor  a  loan  must  be  made  in 
writing  to  the  Directoi'  of  Industries  and  Commerce  on  Form  No.  I,  hereto 
annexed,  printed  copies  of  which  will  be  available  free  of  cost  at  all  taluk 
■offices.    Every  application  for  a  loan  shall  contain  a  declaration  signed  by 
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the  applicant  or  his  surety,  as  the  case  may  be,  that  the  statements  made  therein 
regarding  the  nature  and  extent  of  the  encumbrances  on  the  property  offered 
as  security  are  true,  and  that  there  axe  no  other  encumbrances  on  the  property  ta 
the  best  of  his  information  and  belief.  The  applicant  shall  also  show  in  the 
column  of  remarks  in  Form  I : — 

(1)  Whether  the  applicant   proposes  to  supplement  the   loan   by  any 

private  capital  and  if  so,  to  what  extent ; 

(2)  the  estimated  total  cost  of  the  proposed  work  and  the  probable  period 

that  will  be  occupied  in  its  construction. 

16.  An  application  for  machinery  on  the  hire-purchase  system  shall  be  in 
Perm  II  appended  hereto,  printed  copies  of  which  will  be  available  free  of  cost 
at  all  Taluk  Offices. 

17.  Grant  of  loans.— 1^0  loan  shall  be  granted  without  a  local  enquiry,, 
which  shall  be  held  by  a  Special  Officer  attached  to  the  Department  of  Indus- 
tries and  Commerce  for  that  purpose.  The  result  of  his  enquiry  will  be  ;reported 
to  the  Director  of  Industries  and  Commerce,  whose  subsequent  action  in  dealing 
with  the  application  w,ill  be  determined  by  the  nature  of  the  report  as  to  the 
value  of  the  security  rendered.  In  dealing  with  applications  for  loans  con- 
nected with  agricultural  purposes,  the  Director  will  obtain  and  place  on  record 
the  opinion  of  the  Deputy  Commissioner  of  the  district  where  the  loan  is  to- 
be  utilised. 

18.  Loans  will  ordinarily  be  granted  for  the  purchase  of  machinery 
approved  by  the  Director  of  Industries  and  Commerce  or  other  competent 
professional  adviser  as  suitable  for  the  purpose  to  which  it  is  to  be  applied. 
Intending  applicants  for  loans  may  address  the  Director,  to  obtain  advice, 
previous  to  submitting  their  applications.  For  the  present,  no  fees  will  he- 
charged  by  the  Department  for  advice  and  assistance. 

19.  All  loans  will  be  disbursed  by  the  Director,  and  it  will  be  the  duty 
of  the  borrower  to  put  the  work  in  hand  immediately  after  the  receipt  of  tile- 
loan. 

The  Department  of  Industries  and  Commerce  will,  if  requested  to  do  so^ 
*  undertake  the  erection  and  starting  of  machinery  for  private  individuals  or 
firms,  and  will  hand  over  the  same  in  good  working  order. 

20.  Machinery  purchased  with  loans  obtained  under  these  rules  must  be 
maintained  in  good  working  order  to  the  satisfaction  of  the  Director  of  Indus- 
tries and  Commerce,  who  may  order  repairs  or  renewals  to  be  made  at  the  cost 
of  the  owner.  Failure  to  comply  with  such  orders  will  involve  proceedings- 
for  the  recovery  of  the  loan  under  Rule  14  of  these  rules. 

21.  Registers  and  accounts. — The  Director  shall  keep  a  register  of  loans- 
and  repayments  under  these  rules,  including  cases  of  hire-purchase,  in  a 
form  which  he  will  settle  in  consultation  with  the  Comptroller.  This  register 
should  clearly  show  the  stage  in  which  each  transaction  stands  at  any  particular 
time. 

22.  Every  loan  sanctioned  under  these  rules  should  be  reported  by  the 
sanctioning  authority  to  the  Comptroller  with  full  particulars.  The  Comp- 
troller will  flee  that  the  loan  is  covered  by  rules  and  sanction  of  competent 
authority  and  will  watch  the  repayment  of  the  instalments.  A  special  section 
in  the  Comptroller's  annual  report  on  loan  transactions  should  be  devoted  to- 
loans  under  these  rules. 
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NOTE. 

1.  Application  for  a  loaminder  these  rules  should  be  made  to  the  Director  of  Industries 
Suk  oZr  '''  '  P'^''*''^  ''^^'  °^  ^'^^°^  ^^"  ^«  ^^^^l^b^«  free  of  cotmu 

fed  btlotT-  °*  "'''"^^  ""^-^  ^'  f  ^"'"^  °''^''  *^^''  '^"^'^  ^°'  """^  °'  ^"  *^«  P'^''P°«e«  «Pe«'- 

(i)  Purohase  and  erection   of  machinery   for  agricultural  or  indusbrial  undertakings, 
ordmanly  up  to  a  limit  of  Rs.  10,000  in  each  case.  ^ 

(ii)  The  construction  of  wells  and   tanks,   of  mills,   warehouses  and   other   structures 
necessary  for  agricultural  or  industrial  operations. 
.    (iii)  The  provision.of  raw  material,  working  capital,  or  appliances  other  than  those  speoi- 
fied  above,  required  for  the  carrying  on  of  industrial  operations,  ordinarily  up   to   a 
limit  of  Rs.  5,000  in  each  case. 

3.  AH  loans  granted  under  these  rules  and  all  other  sums  falling  due  to  Government  in 
oonnection  theriewith  shall  be  recoverable  as  an  arrear  of  land  revenue. 

4.  The  applicant  will  show  in  the  column  of  remarks  in  form  No.  1  :— 

(i)  Whether  the  applicant  proposes  to  supplement  the  loan  by  any  private  capital   and 
if  so,  to  what  extent ;  ./  ^  r 

(ii)  the  estimated  total  cost  of  the  proposed  work  and  the  probable  period  that   will  be 
occupied  in  its  construction. 

5.  The  rate  of  interest  charged  on  the  loan  shall  be  6|  jier  cent,  per  annum. 

6.  Loans  shall  be  repayable  by  fixed  annual  payments,  discharging  both  principal  and 
interest. 

7.  The  time  allowed  for  repayment  shall  be  fixed  by  the  Director  of  Industries  and  Com- 
merce, subject  to  the  limitation  of  a  period  of  5  years  in  the  case  of  loans  for  industrial  pur- 
•pses  and  7  years  in  the  case  of  loans  for  agricultural  purposes. 

8.  If  the  grantee  of  a  loan  misapplies  the  whole  or  any  portion  of  the  loan  or  otherwise 
fails  in  any  of  the  conditions  of  the  grant,  the  whole  unpaid  balance  of  the  loan  with  interest 
and  costs  will  be  liable  to  summary  recovery  as  an  arrear  of  land  revenue. 

9.  Loans  for  the  pprchase  of  machinery  will  be  sanctioned,  only  on  the  condition  that 
ihe  machinery  is  approved  by  the  Director  of  Industries  and  Commerce  or  other  competent 
professional  adviser  as  suitable  for  the  purpose  to  which  they  are  to  be  applied. 

10.  If  requested,  the  Department  of  Industries  and  Commerce  will  undertake  to  erect 
-the  work  for  which  the  loan  is  obtained  at  the  cost  of  the  borrower  and  hand  it  over  to  him 
in  good  working  order  and  with  proper  accounts  of  the  expenses  incurred  on  his  behalf. 

11.  The  machinery  purchased  and  the  buildings,  etc.,  erected  with  the  loan  referred  to 
above  shall  be  maintained  in  a  suitable  condition  and  working  order,  and  repairs  and  renewals 
as  directed  by  the  Director  from  time  to  time  shall  be  carried  out  without  undue  delay, 

^.B, — This  is  a  summary  of  the  conditions  under  which  the  loans  sanctioned  in  Government  Order  No.  G.  2097- 
145— G.  M.  55-12-239,  dated  2nd  September  1913  are  granted.  For  further  particulars  the  order  itself  should  be 
-consulted. 

FORM  2. 

APPLICATION  FOR  MACHINERY  FOR  AGRICULTURAL  OR  INDUSTRIAL 
PURPOSES  ON  THE  HIRE-PURCHASE  SYSTEM. 


1.  Name  of  applicant. 
%.  Father's  name. 

3.  Caste. 

4.  Age. 

5.  Residence. 

6.  Village,  hobli,  taluk  and  district  where 
rapplicant  proposes  to  set  up  the  machinery. 

7.  Nature  and  description  of  machinery  re- 
quired and  its  approximate  value. 

8.  Object   for    which    |he  machinery  is  ^ 
required. 

9.  Amount  which  the  applicant  is  prepared 
to  deposit  (being  \  of  the  approximate  value 
of  the  machinery  required) . 

10.  Whether  the  xapplicant  wishes  the 
Director  of  Industries  and  Commerce  to  set  up 
the  machinery  for  the  applicant  at  applicant's 
-cost  and  what  other  help  he  wants  from  the 
-Department  in  connection  with  the  installation. 
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FORM  3. 

ORDER  GRANTING  A  LOAN  UNDER  GOVERNMENT    ORDER    NO.  G.  2097-^ 
145— G.  M.  55-12-239,  DATED  2kd  SEPTEMBER  1913.  .: 

I.  The  sum  of  rnpfies      "  is  granted  to ? caste 

railing^        ,  son  of : , ,  residing  at. 


as  a  loan  under  Government  Order  No.  G.  2097-145— G.  M.  55-12-289,  dated  2nd   September 
19 13,  for  the  purpose  of . 

subject  to  the  following  conditions  : — 

II.  The  conditions  referred  to  are  as  follows  : — 

(i)  That  as  requested  by  the  borrower : the    amount   of  the 

loan  shall  be  expended  by  the  Department   of   InduRtries   and   Commerce   on  the- 

execution  of  the  necessary  security   bonds  for  the  purpose  of 

. and  the  work  handed  over  to  the  borrower.^ 


as  soon  after  completion  as.  possible  in  good  working  order  with  proper  accounts, 
of  the  expenses  incurred  on  behalf  of  the  borrower,  or, 

(ii)  That  the  amount  of  the  loan  shall  be  paid  to  the  aforesaid 

in l: instalments  on  the  execution  of    the  necL's.sary 

security  bonds,  the  first  on  the  production  of  this  order  and  the  second  and  sub- 
sequent instalments  on  proof  that  the  first  and  previous  instalments  have  been 
properly  utilised. 

(iii)  That  if  it  shall  appear  to  the  satisfaction  of  the  Director  of  Industries  and  Com- 
merce that  any  portion  of  the  first  or  subsequent  instalments  has  been  misapplied' 
to  any  other  purpose  than  that  specified  above,  the  portion  of  loan  already  paid  to 

the  aforesaid . shall  be  recoverable  as  an  arrear   of  land 

revenue. 

III.  (i)  That  the  loan  with  interest  thereon   at   6  J   per  cent,  shall  be  repaid  by  equal 

annual  instalments  of  Rs. falling   due  with  the. 

kist  of  the.  revenue  year  commencing  with  19 and  ending  with  19 


(ii)  Such  annual  payments  shall  be  made  at  the  Treasury  of        Taluk 

(iii)  If  default  in  payments  of  annual  instalments  on  account  of  the  loan  occurs   or   if 

the  aforesaid  ^should   contravene  any  of  the  conditions   under 

which  the  loan  is  granted,  the  unpaid  balance  of  the  loan  shall  be  recoverable  as 
an  arrear  of  land  revenue. 

IV.  That  the  machinery  purchased  and  buildings,  etc.,  erected  with  the  loan  referred  to> 
above  shall  be  maintained  in  a  suitable  condition  and  good  working  order  and  that  repairs 
and  renewals  as  directed  by  the  Director  of  Industries  and  Commerce  from  time  to  time  shall 
be  carried  out  without  undue  delay. 

V.  That  for  the  repayment  of  the  loan  with  interest  and  costs,  if  any,  due   on   the  same 
the  immovable   property    specified   below,   in   addition   to   the   object  upon  which  the  loan  is-" 
expended,  is  hypothecated  as  collateral  security  to  Government. 

Signature  of  the  officer  granting  the  loan. 


I  have  understood  and  agreed  to  the  aforesaid  terms  and  conditions. 

Signature  of  borrower. 


FORM  4. 

HIRE-PURCHASE  AGREEMENT. 

An  agreement  made  this  day  of  19      between  the  Director  of  Industries  and ' 

Commerce  on  behalf  of  the  Government  of  His  Highness  the  Maharaja  of  Mysore  (hereinafter 
called  "  the  Director  ")  of  the  one  part  and  of 

(hereinafter  called  "  the  hirer  ")  of  the  other  part. 

Whereby  it  is  agreed  as  follows :  — 

1.  The  Director  agrees  to  let  on  hire  to  the  hirer,  and  the  hirer  agrees  to   take  from  the 
Director  the  machinery  in  the   Schedule  hereunder  written  (hereinafter  referred  to  as  "  the  ■ 
machinery '■). 
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<        2.  The  Director  hereby  acknowledges  the  receipt  of  Rs.  for   the  option,  of 

-purchase  hereinafter  contained.  If  the  hirer  shall  exercise  such  ajitionj  credit  will  be  given  to 
the  hirer  for  such  sum.  If  he  doesnot^  then  such  sum  shall  belong  absolutely  .to  the  Director. 
8.  So  long  as  the  hirer  thinks  fit  to  continue  the  hiring,  he  shall  pay  for  the  hire  of  the 
said  machinery  to  the  Director  at  Bangalore,  without  demand,  the  sum"  of  Rs. 
■every  six  months  with  interest  on  the  amount  of  hire  for  the  time  being  unpaid  at  the  rate  of 
^  per  cent,  per  annum.     The  first  payment  of  Rs.  together   with   the   interest 

Tvrhich  shall   have    accrued   and  be   payable   as   aforesaid  to   be  made  on  the  day  of 

19     ,  the  second  payment  of  Rs.  and  interest  as   aforesaid   to  be  made 

■on  the  day  of  19     ,   and   the   third   payment   of  Rs.  and 

interest  as  aforesaid  to  be   made   on  the  day  of  19       and  the 

fourth    payment    of    Rs.  and    interest    as     aforesaid   to   be    made   on   the   day 

of  19     ,  (and  so  on) . 

'4.  It  shall  be  lawful  foi^  the  Director  and  all  persons  authorised  by  him,  at  all  times  to 
enter  upon  any  premises  in  which  the  machinery  may  be  for  the  time  being,  to  examine  the 
same. 

5.  The  hirer  agrees  with  the  Director  that  during  the  hiring — 

{a)  the  machinery  shall  be  kept  in  good  and  serviceable  order  and  condition  (also 
withoutdamage  by  fire)  and  that  no  alteration  or  addition  thereto  shall  be 
made  without  the  previous  written  consent  of  the  Director ; 

if))  the   machinery   shall  be   kept  in  possession   of  the  hirer   and  upon  trust   for  the 

Director  at  the  hirer's  address  given  in   the    Schedule  hereto,  or   at  such  other 

\  addresses  as  the  Director  may  by,  writing  authorise,  free  from  distress,  execution, 

or  other  legal  "processes,   and  shall  not  on  any  account  be  sold,   assigned,  or 

dealt  with,  or  the  possession  thereof  parted  with ; 

(c)  all  rates,  taxes  and  outgoings  "payable  in  respect  of  the  premises,  wherein  the 
machinery  may  for  the  time  being  be  placed  shall  be  duly  and  punctually  paid 
and  discharged  by  the  hirer,  and  the  current  receipts  therefor  shall  be 
produced  to  the  Director  on  demand. 

6.  It  is  hereby  declared  that  the  Director  has  entered  into  this'  agreement  upon  th® 
■express  declaration  by  the  hirer,  and  the  hirer  hereby  expressly  warrants,  that  the  premise^ 
upon  which  the  machinery  is  to  be  placed  are  free  from  any  mortgage  incumbrance  or  charge 
.given  or  created  by  the  hirer,  or  any  person  through  whom  he  claims. 

7.  If  the  hirer  at  any  time  during  the  hiring  shall  be  desirous  of  executing  or  creating 
any  charge,  mortgage  or  other  incumbrance  of  or  upon  the  premises  in  or  upon  which  the 
imachinery  shall  for  the  time "  being  be,  he  shall  give  to  the  Director  one  calendar  month's 
■previous  notice  in  writing  of  his  intention  so  to  do,  and  upon  the  receipt  of  such  notice 
it  shall  be  lawful  for  the  Director  to  put  an  end  to  the  hiring  in  manner  provided  by  the 
-next  succeeding  clause. 

8.  If  the  hirer —  n 
[a)   shall  make  default  in  punctually  paying  any  hire  instalment  or 

(i)  shall  be  adjudicated  bankrupt  or  shall  file  a  petition  in  insolvency  or  enter  into  any 

arrangement  or  composition  with  his  creditors  or 
(c)  shall  execute   or   create  any   mortgage   incumbrance   or  charge   of    or  upon   the 
premises  in  or  upon   which  the  machinery  may  for   the  time  being  be,    or  give 
notice  of  his  Intention  so  to  do,  as  provided  by  the  last  preceding  clause  or 
{d)  shall  fail  to  observe  and  .  perform  any  of  the   agreements  and  conditions  contained 
in  this  Agreement  and  on  his  part  to  be  observed  and  performed, 
-then,  and  in  any  such  case,  it  shall  be  lawful  for  the  Director  to  Immediately  put     an  end  to 
the  hiring,  and  for  that  purpose  the  hirer  hereby  authorises  the   Director  or  any  one  deputed 
by  him  to   enter  upon  any  premises  in  which  the  machinery  may  be  for  the  time  being, 
and  to  seize  and  take  away  the  same. 

9.  Should  the  hirer  binder  or  prevent  the  Director  or  his  Deputy  seizing  and  taking 
away  the  machinery,  then,  and  In  every  such  case,  the  hirer  shall  pay  to  the  Director  the 
sum  of  Rs.  200  (two  hundred  rupees)  as  and  by  way  of  liquidated  damage  for  breach  of  this 
provision  and  not  by  way. of  penalty. 

10.  If  the  Director  shall  seize  and  take  possession  of  the  said  machinery  under  clause 
8  hereof,  the  hirer  shall  have  the  option  within  one  month  after  such  seizure  of  purchasing 
thesaid'machinery  by  the  payment  to  the  Director  of  Rs.  together  with 
the  costs  and  expenses  of  and  incidental  to  such  seizure.  In  the  event  of  the  hirer  making 
such  payment  within  the  time  aforesaid  he  shall  receive  credit  from  the  Director  for  all  sums 
previously  paid  by  him  on  account  of  hire  and  the, amount  paid  on  the  signing  of  this  agree- 
ment. If  the  hirer  shall  not  exercise  such  option  and  make  such  payments  within  the  time 
aforesaid,  the  option  given  to  the  hirer  by  this  clause  shall  cease,  and  the  hirer  shall  not  be 
entitled  to  any  credit,  allowance  or  return  for  or  on  account  of  any  payments  made 
previously  by  him. 

11.  No  allowance,  toturn,  credit  or  payment,  shall  be  allowed  or  paid  ,o  the  hirer  in  the 
event  of  the  hiring  being  determined  by  the  Director  as  provided   by  clause  8  hereof ,  bub  the 
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hirer  shall  pay  to  the  Director  at  Bangalore  all  arrears  of  hire,  interest  and  damages,  for  the 
breach  of  this  agreement  up  to'th.e  date  of  such  determination. 

Such  damages  shall  be  in  addition  to  and  not  in  substitution  of  any  damages  mentioned 
in  clause  9  hereof. 

12.  All  sums  falling  due  to  the  Director  under  this  contract  shall  be  recoverable  from  the- 
hirer  as  an  arrear  of  land  revenue. 

13.  The  Director  hereby  agrees  that  the  hirer  shall  have  the   option   of  purchasing  the 

machinery  at  any  time  during  the   hiring  by  paying   the   sum  of  Es.___J with  interest 

thereon  at per  cent,  per  annum  from  the  date  hereof,   and   also  that  if   the   hirer  shall 

exercise  such  option  he  will  give  to  the  hirer  credit  against  such  purchase  price  for  all  pay- 
ments which  shall  have  been  made  by  him  for  hire,  with  counter  interest  on  such  payments- 
at  the  like  rate  and  also  for  the  sum  paid  on  the  signing  of  this  agreement.  But  until  such 
purchase  price  shall  have  been  paid  in  full,  "the  said  machinery  shall  remain  the  absolute 
property  of  the  Government  of  Mysore. 

14.  If  the  Director  shall  grant  to  the  hirer  any  time   or  indulgence,  the  same  shall  noi 
affect  or  prejudice  the  Director's  rights  under  this  agreement. 


Director's  signature. 


Hirer's  signature. 
Witness  to  signature  of  the  said 

Signature 

Address_ . 

Occupation . 


(Schedale  above  referred  to) 
Machinery. 

Address  for  the  purpose  of  clause  5  {b) 
District  Town  Street  Number  of  house. 

FORM  5. 

MORTGAGE  DEED  TO  BE  EXECUTED  BY  THE  BORROWER. 

This  instrument   made  the day  of ^191 between 

. '■ ^ of (hereinafter  called  "the  Mortgagor") 

of  the  one  part  and  the  Director  of  Industries  and  Commerce  on  behalf  of  the  Government 
of  His  Highness  the  Maharaja  of  Mysore  (hereinafter  called  "the  Mortgagee")  of  the 
other  part. 

Whereas  the   Mortgagor  —^  received  from  the  Director  of   Industries  and  Commerce- 

— ^ . ^an    order     under     the- 

Rules  for  the  grant  of  Loans  generally  to  facilitate  Agricultural  and  Industrial  Operations 
issued   under   Notification  No.    G.    2146— G.   M.    55-12-Z40,   dated   2nd   September    1913 

and  dated  the- 

. day  of 191 _in  virtue  of  which  the  Mortgagor  —  entitled 


to  receive  the  aggregate  sum  of  Rs., as  a  loan  from  the  Mortgagee  for  the  purpose  of 

' ^nd    wheeeas  security 

for  the  due  application  of  the  amount  of  the  said  loan  and  for  the  punctual- repayment  of  the^ 
same  according  to  the  terms  of  the  said  order  is  demanded  by  or  on  behalf  of  the  mortgagee 
and  in  order  to  furnish  such  security  the  Mortgagor  has  agreed  to_ sign  these  presents. 

Now  THESE  PRESENTS  WITNESS  that  in  Consideration  of  the  said  loan  and  in  pursuance  of 
the  said  agreement  the  Mortgagor  doth  hereby  transfer  to  the  Mortgagee,  his  successors  and 
assigns  the  immovable  property  described  in  Schedule  A  hereunder  written  with  the- 
appurtenances  thereto  subject  to  redemption  as  hereinafter  mentioned. 

These  presents  also  witness  that  in  consideration  of  the  said  loan  and  in  pursuance  of 
the  said  agreement  the  Mortgagor  doth  hereby  further  transfer  to  the  Mortgagee  his  suc- 
cessors and  assigns  the  property  described  in  Schedule  B  hereunder  written,  being  that  on- 
which  the  said  loan  is  to  be  expended,  subject  to  redemption  as  hereinafter  mentioned. 

And  it  is  hereby  agreed  that  if^the  Mortgagor,  ^^  legal  representatives  and  assigns 
shall  duly  comply  with^he  terms  on  which  the  said  loan  has  been  gratited  and  shall  apply  the 
same  and  every  part  thereof  in  the  manner  provided  in  the  said  order   and   shall  duly  repays 
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the  amount  of  the  said  loan  .together  with  any  interest  which  may  have  become  payable  thereon 
or  on  an)^  part  thereof  and  all  costs  if  any  incurred  by  the  Mortgagee,  his  successors  or 
assigns  in  making  the  said  loan  or  otherwise  in  connection  therewith,  the  Mortgagee,  his 
successors  or  assigns  shall  thereupon  retransfer  the  said  immovable  property  noted  in  Schedule 
A  together  with  the  property  described  in  Schedule  B  to  the  Mortgagor,  his  legal  representa- 
tives or  assigns  or  as  he  or  they  shall  direct. 

Peovided  always  and  it  is  hereby  agreed  that ,  in  case  the  Mortgagor,  his  legal 
representatives  or  assigns  shall  fail  to  comply  with  the  terms  on  which  the  said  loan  has  been 
granted  it  shall  be  lawful  for  the  Mortgagee,  his  successors  and  assigns  to  sell  the  said  im- 
movable property  noted  in  Schedule  A  and  the  property  described  in  Schedule  B  or  any  pans 
thereof  and  out  of  the  prodeeds  of  such  sale  to  make  good  to  the  Mortgagee,  his  successors  or 
assigns  the  amount  which  in  consequence  of  any  such  default  shall  be  payable  by  the 
Mortgagor,  his  legal  representatives  or  assigns. 

the    day   and   year   first 


In  witness   whereof  the  Mortgagor 
above  written. 


T — ■  hereunto  set  rir?-  hand 
nave  their 


The  schedule  above  referred  to. 


SCHEDULE  A. 
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SCHEDULE  B. 


Begistration  district, 


Begistration  Sub-District. 


Description  oE  objects  upon 
which  the  loan  is  expended, 


Witness. 

(1)  

(2)'_ 


_,  son  of_ 
._,  son  of. 


(Signature  of  borrower) 
,  Village  of 


Signed  by  the  above  mentioned 
in  the  presence  of 


.,  Village  of_ 


FORM  6. 
SECURITY  BOND  TO  BE  EXECUTED  BY  A  SURETY  FOR  A  BORROWER. 


This  Instrument  made  the_ 


_day  of. 


/i9. 


_of. 


(hereinafter    called   "  the  Mort- 

6g 
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gagor ")  of  the  one  part  and  the  Director  of  Industries  and  Commerce  on  behalf  of  the 
Government  of  His  Highness  the  Maharaja  of  Mysore  (hereinafter  called  "The  Mortgagee") 
of  the  other  part. 

Whereas —^  received  from  the  Director  of  Industries  and  Commerca 

have 

-an  order  imder  th«   Rules  for   the   grant   of    loans   generally  to 


facilitate  agricultural  and  industrial  operations  issued   under   Notification  No.  G.  2146 — G. 
M.  55-12-240,  dated  ^nd  September  1913,  and   dated  the day  of 

__19. in   virtue  of   which  the   said_ 


are 


entitled  to  receive  the  aggregate  sum  of  Rs. as  a  loan  from  the  Mortgagee  for  the 

purpose  of_ 

And  whereas  security  for  the  due  application  of  the  amount  of  the  said  loan  and  for  the 
punctual  repayment   6i   the   same  according  to  the  terms  of  the  said  order  is  demanded  by  or 
on  behalf  of  the  Mortgagee  and  in  order  to  furnish  such  security  the  Mortgagor  has  agreed  to- 
sign  these  presents. 

Now  these  presents  witness  that  in  consideration  of  the  said  loan  and  in  pursuance  of 
the  said,  agreement  the  Mortgagor  doth  hereby  transfer  to  the  Mortgagee,  his  successors  ami 
assigns  the  immovable  property  described  in  the  Schedule  hereunder  written  with  the  appur- 
tenances thereto  subject  to  redemption  as  hereinafter 'mentioned.  ^ 

And  it  is  hereby  agreed  that  if  the  said — t^  ^^S^  representatives  and  assigns 

shall  duly  comply  with  the  terms  qn  which  the  said  loan'  h^s  been  granted  and  shall  apply 
the   same  and  every   part   thereof  in  the  manner    provided   in   the   said  order  and  the  said 

ir-r-  legal  representatives  or  assigns  or  the  Mortgagor  or  his  legal  represen- 
tatives shall  duly  repay  the  amount  of  the  said  loan  together  with  any  interest  which  may 
have  become  payable  thereon  or  on  any  part  thereof  and  all  costs  if  any  incurred  by  the 
Mortgagee,  his  successors  or  assigns  in  making  the  said  loan  '  or  otherwise  in  connection 
therewith,  the  Mortgagee,  his  successors  or  assigns  shall  thereupon  retransfer  the  said  im- 
movable property  to  the  Mortgagor,  his  legal  representatives  or  assigns  or  as  he  or  they 
shall  direct. 

^  •  •         '  his 

Provided  always  and  it  is  hereby  agreed  that  in  case  the  said : rjp- 

legal  representatives  or  assigns  shall  fail  to  comply  with  the  terms  on  which  the  said  loan 
has  been  granted,  it  shall  be  lawful  for  the  Mortgagee,  his. successors  and  assigns  to  sell  the 
said  immovable  property  or  any  part  thereof  and  out  of  the  proceeds  of  such  sale'  to  make  ~- 
good  to  the  Mortgagee,  his  successors  or  assigns  the  amount  which  in  consequence  of  any 
such  default  shall  be  payable  by  the  said  .  , -ji?-  legal  representa- 
tives or  assigns.                                                                                             ^      '  / 

Provided  also  and  it  is  hereby  agreed  that  although  as  between  the  said 


and  the  Mortgagor,  the  Mortgagor  is  surety  only  for  the  said. 


yet,  as  between  the  Mortgagor  and  the  Mortgagee,  the  Mortgagor  is  to  be  considered  as 
principal  debtor  for  the  principal  moneys,  interest  and  costs  intended  to  be  hereby  secured  so 
that  the  Mortgagor  or  his  legal   representatives   shall  not  be  released   or  exonerated  by  time 

being  given  to  the  said jj^  legal  representatives  or  by  any  other  dealings 

act,  matter  or  things   whatsoever  whereby  the   Mortgagor   or  his   legal  representatives   as 

surety  or  sureties  only  for  the  said- and  ~  legal   representatives  would 

be  so  released  or  exonerated. 

In  witness  whereof  the  Mortgagor  has   hereunto  set  his   hand  the   day   and   vear    first 
above  written. 


Signature  of  surety. 


Witnesses. 
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APPENDIX  N. 

EAST  INDIAN  RAILWAY. 
Proposed  Technieal  School  at  Jamalpur. 

I. — Present  System  op  Training. 

At  Jamalpur,  European   and  Anglo-Indian  apprentices  are  engaged  on  a  European  and 
five  years  indenture  as  the  result  of  an  open  competitive  examination.     During  Anglo-Indian 
the  five  years  they  receive  practical  training  as  workmen  in  the  workshops  and  *^^'®"*'°®^' 
attend  a  technical  school  foe  4  hours  per  week   at  which  they  are  taught  a 
certain  amount  of  elementary  theory  by  masters,   who  are  members  of  the 
Locomotive  Department  staff,  and  who  receive  allowa'nces  for  this  work.     The 
apprentices  live  in  a  hostel. where  they  pay  for  their  board  and  lodging — the 
payments  for  this  and  for  tuition  in  the  school  being  rather  more  than  covered 
■  by  the  stipend  given  to  them  by  the  railway. 

The  following  shows  their  monthly  salary  and  expenses :— 


Jamalpur  Locomotive  Department. 

First  year. 

Second  year. 

Third  year. 

Fourth  year. 

Fifth  year, 

Rs.  A.  p. 

Rs.  A.  p. 

Rs,    A.    P. 

Rs.   A.   P. 

Rs     A.    P. 

Rate  a£  pay  .         ^          .          . 

30     0'  0 

3Q     0     0 

35     U     0 

40      0      0 

50     0     0 

■  Deductions. 

Provident  Fund      . 

... 

... 

.3     5     0 

4     3     0 

Institute        .... 

0     4     0 

0     4.     0 

0    4     0 

0     4     0 

0     8     0 

Recreation  Club 

1     0     0 

1     0     0 

1     0     0 

1     0     0 

1     0     0 

Technical  Scbool    . 

18     0 

1     8     0 

1  12     0 

2     8     0 

2     8     0 

Total  deductions 

2  12     0 

2  12     0 

3     0     0 

7     1     0 

8     3     0 

27     4     0 

27     4     0 

32     0     0 

32  15     0 

41  13     0 

Board  and  ipdging 

36     0     0 

36     0     0 

36     0     0 

36     0     0 

36  •  0     0 

Amount  billed  for   against  the 
apprentices. 

8  12     0 

i  12     0 

4-0     0 

3     1     0 

> 

On  completion  ol  their  five  years  apprenticeship,  these  boys  are  appointed 
as  fitters  or  boiler- makers,  commencing  on  a  salary  of  Rs.  110  to  Es.  130  per 
mensem  and  rising  by  the  6th  year  to  Rs.  210  or  Rs.  230.  The  initial  salary 
may  be  increased  at  the   discretion  of    the  Locomotive    Superintendent  in 


accordance  with  the  value  he  assigns  to  their  work. 
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Indian 
apprentices. 


Disadvantages 
of  present 
system. 


Objects  to  be 
secured. 


Outline  oi 
pioposab. 


2.  indiaa  apprentices  are  also  appointed  in  the  workshops  of  two  classes 
the  first  class  commencing  at  Es.  10  and  rising  to  Es.  15  in  the  5th  year  of 
apprenticeship,  and  the  second  Class,  usually  consisting  of  sons  of  workmen  in 
the  shops,  commencing  on  Es.  4  per  mensem  and  reaching  Es.  9  per  mensem 
in  the  6th  year.  In  both  classes  the  apprentices  are  bound  by  a  stamped 
agreement ;  in  the  former  to  serve  for  five  years  and  in  the  latter  for  six  years. 

Evening  classes  of  instruction  were  formerly  arranged  for  these  Indian 
apprentices,  but,  mainly  because  of  the  difficulty  of  attendance,  their  homes 
being  in  outlying  villages,  this  was  found  to  be  impracticable  and  they  have 
been  dropped. 

II. — Eeasons  poii  Improvement. 

3.  Under  this  system  it  is  found  that  the. European  and  Anglo-Indian 
lads  who,  in  the  absence  of  recruitment  from  England,  must  form  the 
recruiting  ground  for  the  subordinate  supervising  staff  of  the  workshops^  do  not 
get  so  complete  and  substantial  a  training  as  is  the  case  in^  men  of  a  similar 
class  imported  from  England.     This  is^asoribed  to  three  causes  : — 

(1)  Inadequate  time  for  theoretical  instruction  of  a  thorough  nature ;  .     • 
■*  (2)  Inadequate  supervision  of  their  practical  work  in  the  workshops ; 

(3)  Disadvantages  connected  with  the  environment  in   which  they  are 

brought    up   as  compared  with  the  conditions  of  training  in 

Britain,    which   conduce  to  self-reliance    and    development  of 

character. 

It  is  also  to  be  noticed  that  the  system  makes  no  pro  vision  for  the  training 

of  suitable  Indians  for  recruitment  as  superior  mechanics  and  the  subordinate 

supervising  staff  of  the  workshops ;  nor  for  the  training  of  apprentices  in  the 

Engineering  Department,  who  at  present  receive  little  or    no    theoretical 

training. 

4.  In  view  of  the  difficulties  which  will  assuredly  be  experienced  in  re- 
cruiting mechanics  and  men  for  the  subordinate  supervising  staff  of  the  work- 
shops in  Britain,  and  also  the  desirability  of  making  the  best  use  of  the  material 
at  hand,  both  European  and  Indian,  it  is  considered  essential  that  the  facilities 
for  training"  should  be  extended  and  improved. 

Further  it  is  'desirable,  in  the  interests  of  the  country  at  large,  that 
opportunity  should  be  taken  of  the  very  valuable  practical  tr^-ining  which  is 
-  available  in  large  workshops  such  as  those  at  Jamalpur  to  train  up  a  class  of 
men  who  will  be  able  to  take  posts  in  other  mechanical  industries  similar  to 
those  of  the  foremen  and  assistant  foremen  in  the  workshops,  with  a  view  in 
some  cases  to  proceeding  to  further  training  and  qualifying  for  supervising 
posts  in  such  industries. 

Lastly,  it  is  desirable  that  more  attention  should  be  paid  to  the  early 
education  of  Indian  lads  who  wish  to  become  workmen  in  the  shops,  and  also 
to  afford  some  means  of  elementary  technical  education  to  such  of  the  younger 
workmen' as  are  capable  of  assimilating  it,  so  as  to  improve  the  general  intelli- 
gence and,  therefore,  the  value  of  this  class. 

III. — Proposed  Improvements. 

5.  The  schema  now  proposed  is  therefore  designed : — 

(1)  To  improve  the  training  of  Locomotive  Department  apprentices — 

(a)  by  a  better  distribution  of  time  between  practical  and  theoretical  training  j 

(J)   by  an  improved  theoretical  course.; 

(c)  by  better  supervision  and  arrangement  of  the  practical  course  in  the'  shops. 
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(3)  To  provide  similar  training  for  an  additional  number  of  Indian  apprentices  in  tke 
Ijooomotive  Department. 

(3)  To  provide  training  for  apprentices  in  the  Electrical  Department  and  in  the  perma- 
nent-way worksj  signalling,  bloclc  signalling  and  drawing  office  branches  of 
the  Engineering  Department. 

(4))  To  provide  elementary  theoretical  technical  training' in  the  vernacular  for  some  of 
the  younger  workmen  out  of  -workshops  hours. 

(5)  To  provide  training,  practical  and  theoretical  (in  the  vernacular)  for  boys  who    will 

become  workmen,  and 

(6)  To  arrange  for  suitable  primary  education  for  those  who   wish   to  benefit   by   pro- 

posal (5)  (as  a  future  extension  of  the  scheme  to  provide  for   an  even   flow   of 
recruits) . 

6.  Eor  th&  first  three  portions  of  the  scheme   described  above,   it  will  be  Apprentices, 
necessary  to  build  a  new  school  and  provide  a   whole-time    well -qualified   staff. 

The  apprentices  would  spend  roughly  half  their  time  in  the  workshops  and 
half  their  time  in  the  school,  the  work  in  the  school  being  co-ordinated  with 
the  practical  work  in  the  shops.  During  the  time  they  are  in  the  workshops, 
they  would  be  under  the  supervision  of  a  special  instructor,  and  their  work 
would  be  arranged  in  a  progressive  manner  so  as  to  cover  all  branches  of 
workshop  work. 

The  Engineering  Department  apprentices  would  have  a  simplified'  course 
of  study  and,  in  place  of  part  of  the  workshop  work  in  the  second  year,  would 
do  practical  work  relating  to  the  particular  branch  for  which  they  have  43een 
appointed. 

Eor  the  Indian  apprentices,  a  separate  hostel  would  have  to  be.  provided, 
but  in  other  respects  the  boys  would  all  work  together,  and  no  distinction  would 
be  made  in  the  training  between  Europeans  and  Indians. 

7.  The  present  number  of  Locomotive  Department  apprentices  engaged  Numbers, 
annually  varies  from   20  to   25   according  to  the  probable  requirements  of  re- 
cruiting m  the  workshops  at  the  end  of  the  fifth   year,   the   number  of  boys 
tinder  training  at  any  one  time  being  approximately  90. 

The  schooj  should  in  addition  provide  for  an  annual  recruitment  of  10  to 
12  Indian  Locomotive  apprentices  per  annum,  which,  allowing  for  wastage, 
would  mean  an  addition  of  perhaps  45  students  by  the  fifth  year. 

Eor  the  Engineering  Department  it  is  proposed  that  all  apprentices  in  the 
permanent- way  works,  drawing  office,  signalling  and  block  signalling  branches 
should  put  in  a  two  years  course  of  training  at  Jamalpur.  The  average  annual 
rate  of  recruitment  is  estimated  at  10  and  this  would  mean  an  addition  of  20 
students  to  the  school.  _ 

The  Electrical  Department  would  appoint,  say,  2  to  3  apprentices  per 
annum,  meaning  an  addition  of  5  to  the  numbers. 

-  The  total  number  of  apprentices  to  be  dealt  with  would  accordingly  be 
115-  in  the  first  year  after  the  opening  of  the  school,  rising  until  the  full 
number  of  160  was  reached  in  the  fifth  year,  after  which  the  numbers  would  be 
about  stationary  at  this  figure. 

If  the  time  of  the  apprentices  were  divided  between  practical  and  theore- 
tical work  in  the  proportion  of  60  per  cent,  to  40  per  cent.,  it  would  be  neces- 
sary to  proTjide  school  accommodation  for,  say,  65  boys  and  to  arrange  for  the 
training  of  95  boys  at  a  time  in  the  workshops. 

8."  Eor  the  elementary  vernacular  technical  instruction,  which  it  is  in-  Workmen  and 
tended  to  give  to  younger  workmen  and  boys,  it  is  necessary  to  provide  an  boys, 
industriaf  school,  as  a  branch  of  the  technical  school.    Classes  in  mensuration. 
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drawing,  arithmetic,  etc.,  would  be  given  by  junior  members  of  the  staff  of  the 
school  to  selected  workmen,  the  time  being  given  out  of  .workshop  hours. 

The  industrial  school  would  provide  simple  education  in  the  vernacular 
in  drawing,  mensuration,  etc.,  for  about  3  or  A  hours  a  week  in  workshop 
hours  to  some  oi  the  boys  who  are  commencing  their  career  in  the  workshops 
as  workmen.  The  education  would  be  free,  and  successful  passing  of  each 
year's  examination  would  be  recognised  by  a  small  rise  of  salary.  The  indu- 
trial  school-  would  thus  provide  an  alternative  to  boys  who  at  present  pass 
from  the  Upper  Primary  Schools  to  th6  Middle  English  and  High  English 
Schools. 

The  numbers  in  the  industrial  school  would  eventually  he  large  if  the 
results  were  satisfactory,  but  it  is  proposed  to  commence  with  accommodation 
for  50  hoys  in  the  first  instance. 

IV. — Management  and  Finance. 

Committee  o!  9.  The  whole  of -the  technical  education  scheme   would  be  under  the 

Man^emeat.  management  of  a  Committee,  of  which  the  Locomotive  Superintendent  would 
be  the  Chairman  and  the  Principal  of  the  school  the  Secretary.  The  otiier 
members  should  be  the  Works  Manager,  the  Electrical  Engineer,  the  Chief 
Engineer,  or  his  representative,  one  ^other  Locomotive  Department  ofiicer 
appointed  by  the  Locomotive  Su|)erintendent,  an  Indian  railway  ofl&cer 
selected  by  the  Agent,  and  a  representative  of  the  SBihar  and  Orissa  Govern- 
ment (either  Educational  Department  or  Industrial  Department,  when  con- 
stituted). 

The  initial  ^  expenditure  and  subsequent  additions   would  be  met  from 
V  railway  capital  with  the  assistance  of  grants  from,  the  Bihar  and   Orissa   Gov- 

ernment, and  the  recurring  expenditure  would  be  met  from  railway  revenue 
and  annual  grants  from  the  Bihar  and  Orissa  Government* 

,  The  building  and  equipment  would  be  the  property  of  the  railway,  and^the 

staff  would  ibe  railway  servants.  The  income  and  expenditure  would  be  dealt 
with  under  the  orders  of  the  Committee,  but  it  would  be  preferable  if  ;they 
could  form  a  part  of  the  railway  budget  instead  of  being  kept,  separate  and 
vested  in  the  Committee. 


v.— SlAPf. 


Cadre  of  Staff. 


10.  The  following  staff 

is  suggested : 

— 

MoiitMj/ 

Salary. 

Rs. 

Rs. 

Principal         .          . 

,         . 

.     1,000  to  1,500"! 

Assistant  Master 

. 

:       600  „      800 

Ditto 

•         .         • 

400  .,     600'- 
.       150  „      250 

2,750  to  4,000 

3  Junior  Masters     . 

.         •         . 

' 

Workshop  Instructor 

•         . 

450  „      600, 

Demonstratojs,  etc. 

a                        •                        ■ 

300               -) 

Clerical  staff 

.                       •                       • 

250                [• 

650. 

Menial  staff 

•                        .                        * 

.       100               J 

Hostel  Superintendent 

. 

200  to      300" 
100  „       150/ 

300  to  450. 

Indian  Deputy  Hostel  S 

luperintendent 

The  Principal  and  the  two  senior  masters  should  be  appointed  by  the 
Board  of  Directors  and  be  officers  of  the  railway.  The  appointment  of  all  other 
members  of  the  staff  should  be  in  the  hands  of  the  Committee. 
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11.  The  Principal   should  be  a  man  with  an  engineering  degree  from  a  Principal, 
British  Uaiversity  or  a  recognised  British  engineering  college.     He   should  be 

an  Associate  Member  of  the  Institution  of  Civil  Engineers  or  Mechanical 
Jlngineers,  and  should  have  had  some  years  of  experience  in  teaching  as  well  as 
workshop  training.  It  would  be  an  advantage  if  he  had  already  been  some 
years  in  India. 

As  the  success  of  the  scheme  depends  very  much  on  its  direction  in  its 
early  stages,  it  is  important  that  the  Principal  should  be  a  man  capable  of 
building  up  and  developing  the  constitution  of  the  school,  both  as  regards  staff 
and  equipment,  and  who  could  advise  and  suggest  the  details  of  the  design  of 
the  building  and  organisation. 

12.  The  two  senior  assistant  masters  should  possess  the  same  educational  Assistant 
qualifications  as  the  Principal,  but  need  not  have  had  so  much  experience  in  "^^^ters. 
teaching,  and  it  is  not  essential  that  they  should  have  had  workshop  training. 

One  of  them  should  be  specially  qualified  in  mathematics,  physics  and  allied 
subjects,  and  the  other  in  drawi  ng  and  applied  mechanics.  They  might  be 
obtainable  in  India,  and  be  of  the  class  generally  recruited  for  the  Educational 
Department. 

13.  The  junior  assistant  masters  should  be  qualified  to  teach  the  more 
elementary  subjects,  such  as  arithmetic,  drawing  in  the  early  stages  and 
elementary  science.  They  would  be  of  the  type  appointed  to  the  Provincial 
Educational  Service. 

14.  The  workshop  instructor  should  be  a  man  of  the  foreman  class,  and  it  Workshop 
is  possible  that   a  suitable   man   might  be  found  amongst  the  foremen  in  the  iJ^structors, 
Locomotive  worksl^ops,  who  could  be  given  an  allowance   over  and  above  his 

salary,  bringing  his  pay  up  to,  say,  Rs.  600.  His  duties  would  be  to  arrange 
and  supervise  the  work  of  the  apprentices  in  the  workshops,  under  the  direc- 
tion ef  the  works  manager.  The  first  year,  apprentices  would  require  to  receive 
regular  instruction  under  the  instructor  on  an  approved  course,  so  as  io  become 
acquainted  with  the  use  of  tools.  Later  they  would  be  drafted  into  the  various 
shops  and  work  under  the  foremen  of  those  shops.  During  the  whole  time, 
however,  the  instructor  would  require  to  watch  their  work  and  see  that  they 
were  making  the  best  use  of  their  time.  The  workshop  instructor  would  work 
under  the  03?ders  of  the  Works  Manager  in  all  matters  connected  with  the 
presence  of  the  apprentices  in  the  workshops. 

15.  The  school  would  require  a  small   number  of   demonstrators,   etc.,  to  Minor  staff, 
assist  the  teaching  staff  in  the  practical  work  and  drawing,  etc.     It  is  estimated 

that  they  would  cost  Rs.  300  per  mensem. 

The  Principal  would  have  an  office  supervised  by  a  head  clerk  and 
accountant  on,  say,  Rs.  150,  with  one  or  two  assistants,  the  whole  costing 
Rs.  260  per  mensem. 

VI. — Hostels. 

16.  The  present  European  hostel  will   accommodate  95  apprentices.  ^  Of  Europeans, 
the  Engineering  Department  apprentices,  it  is  estimated  that  half   or  10  might 

be  Europeans,  anJ  one  or  two  of  the  Electrical  ap]^rentices  will  also  be 
Europeans.  It  will  be  necessary,  therefore,  to  provide  accommodation  for  10 
additional  European  lads,  which  may  be  estimated  to  cost  Rs.  10,000. 

17.  The  Indians  for   whom  accommodation  will  be  required  will  be  46  Indians. 
Locomotive  Department,  10  Engineering  Department  and,  say,  1  Electrical 
Department  or  56  in  all.     The  accommodation    for  the  Indians  should  be 
arranged  as  in  the  present   European  hostel,  i.e.,  rooms  containing  8  or  10 
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beds  for  the  younger  apprentices  and  rooms  with  4  or  2  beds  for  the  Seniors. 
Lavatories  and  bath  rooms  would  be  bvxilt  in  an  outlying  block  with  a  covered 
way.  To  give  facilities  for  separate  messing  "of  the  different  castes,  it  would 
be  necessary  to  have  at  least  four  mess  rooms  each  with  its  separate  cook  room. 
At  a  rough  approximation,  such  a  building  including  furniture  is  estimated  to 
cost  E5.  50,000. 

Messing.  18.  It  is  proposed  that  messing  and  living  accommodation  should  be 

provided  free  for  both  Europeans  and  Indians,  though  it  is  possible  that  it 
might  be  found  convenient  in  the  Indian  hostel  to  give  a  monthly  allowance 
to  each  mess  and'let  the  ap^prentices  make  their  own  arrangements  for  cook- 
ing, etc.,  under  the  supervision  of  the  Superintendent. 

The  cost  of  the  present  board  inclusive  of  staff,  etc.,  for  Europeans  is 
approximately  Rs.  36  per  head  per  mensem,  or,  say,  Rs.  3,780  per  mensem  for 
105  boys.  The  board  for  Indians  would  be  less  costly  and  might  be  put  down 
at  Es.  15  per  mensem  per  head,  which  for  56  boys  would  be  Rs.  840  per 
mensem.  Thus  the  monthly  cost  of  the  two  hostels,  in  addition  to  the  salaries 
of  the  Superintendent  and  Deputy  Superintendent,  would  be  Rs.  4,620  per 
mensem. 

Hostel  staff.  19.  It  would  be  necSfessary  to  have  a   capable   European  as  Hostel  Super- 

intendent with  full  charge  over  all  the   catering  and   domestic  arrangements, 
with  an  Indian  Deputy  Superintendent  for  the  Indian  hostel. 


School  building. 


Site. 


VII.— School^  Building. 

20.  The  building  should  contain  the  following  accommodation  :■ — 

One  large  lecture  room. 

Two  smaller  lecture  rooms. 

Laboratory  for  applied  mechanics,  etc- 

Laboratory  for  chemistry  and  metallurgy. 

Drawing  oflSce. 

Principal's  room. 

Masters^  common  room. 

Office. 

Lavatory  in  outside  building. 

To  this  would  have  to  be  added  a  room  for  the  industrial  school,   if  it  is  con- 
sidered desirable  to  hold  this  in  a  separate  room. 

Erom  a  rough  design  of  such  a  building  it  is  estimated  to" cost  Rs.  70,000. 
Eurniture  may  be  estimated  at  Rs.  10,000  and  equipment  and  apparatus 
at  Rs.  20,000,  making  thiS  total  cost  of  the  School  approximately  Rs.  1,00,000. 

21.  As  regards  the  site,  this  should  be  chosen  so  as  to  be  conveniently 
situated  for  access  to  the  workshops,  but  there  must  be  room  for  expansion, 
and  it  should  not  be  so  close  to  the  workshops  that  the  noise  would  be  a  cause 
of  annoyance  and  interruption  to  work.  A  proposal  has  been  made  that  the 
school  should  be  within  the  workshop  enclosure,  on  the  space  near  the  Electrical 
Engineer's  office.  This  site  would,  however,  be  noisy  and  dusty,  and  it  is 
questionable  whether  all  existing  space  within  _the  workshop  enclosure  should 
not  be  reserved  for  future  extensions. 


VIII. — AOOOMMODATION    FOR   StAFF. 

Staff  buildings.  22.  The  staff  will  be  provided  with  house  accommodation,  for  which   they 

will  have  to  pay  rent  under  railway  rules. 
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The  following  new  houses  will  be  required  :— 


StafE. 

Houses. 

Estimated  cost.. 

Ks. 

(1)   Principal      .... 

One  bungalow  of  the  type  built  for  District 
Officers. 

30,000 

(2)  Assistant  Masters 

2  five-roomed  bungalows  as  built  for  Assist- 
ant District  Officers. 

40,000- 

(3)  Workshop  Instructor     . 

1  four-roomed   bungalow  as  built  for  senior 
subordinates. 

15,00a 

(4)   Junior  Assistant  Masters 

2  three-roomed  bungalows  as  built  for  senior 
subordinates. 

20,000 

(5)   Demonstiators     and      clerical 

C  3  sets  senior  Indian  subordinates^  quarters 

8,600 

stafF. 

(^4s  set  clerks'  quarters      .... 

3,000 

(6)  Menial  stafE 

12  sets  menials'  quarters 

Total  Rs. 

3,600 

1,15,200 

The  total  estimated  cost  of  Es.  1,15,200  does  not  include  cost  of'  land,  as 
sites  can  probably  be  found  on  railway  land,  but  out-houses,  water  supply  and 
electric  equipnaent  should  be  able  to  be  provided  from  the  above  sum. 


IX. — Courses  of  iNSTRUcnoiir. 

23.  Theoretical.^— The   first  year's  course  for    all  apprentices  would   be  First  year, 
mainly  directed  towards  making  good  deficiencies  in  previous  education,  in  the 
direction  of  mathematics,  applied  mechanics,  elementary  physics  and  chemistry, 
and  drawing.  ^     x 

Por  the  Locomotive  Department  apprentices  the  remaining  four  years  Locomotive 
would  be  employed  in  a  progressive  course  in  drawing,  applied  mechanics  and  apprentices, 
mechanism,  mathematics,  elementary  electricity  and  magnetism,  physics  and 
chemistrjf,  and  general  knowledge. 

In  the  last  year  some  instruction  could  be  given  in  general  subjects,  such 
as  workshop  methods,  workshop  organisation  and  accounts,  machine  design, 
etc. 

The  Engineering  Department  apprentices  in  the  second  year  would  have  Engineering 
special  courses  in  the  subjects  of  their  particular  branches—  apprentices. 

(a)  for  P.  W.  I.  apprentices,  on  lay-out  of  points  and  crossings,  etc.,  and   maintenance 

of  road  j 
{b)  for  Inspector  of  Works  apprentices,  building  construction,   strength  of  materials, 

elementary    bridge    and  roof  construction,   simple  accounts,   estimating  and 

surveying  j . 

((?)  for  Signal  apprentices,  interlocking  and  signalling  ai!d  station  working  rules ; 

{ct)  for  Block  Signal  apprentices,  electricity  as  applied  to   telegraphs,   telephones  and 

'  block  instruments  and  station-working  rules  ; 

(«)  for  Drawing  office  apprentices,  design  of  buildings,  and  bridges,  computation  of 

quantities,  estimating  and  surveying. 
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Electrical 
apprentices. 


First  year. 


Locomotive 
apprentices. 


Ei^ineering 
apprentices. 


Electrical 
apprentices. 


For  the  Electrical  Department  apprentices,  the  course  in  the  last  four  years 
would  be  based  on  that  given  to  Locomotive  Department  apprentices,  but 
special  courses  would  be  given  in  electricity,  and  the  general  maintenance 
and  up-keep  of  electrical  plant,  wiring,  etc. 

24.  Fractical. — In  the  first  year  all  apprentices  would  go  through  a 
graded  course  of  practical  workshop  work,  the  object  being  to  acquaint  them 
with  the  use  of  tools. 

-During  the  next  three- years  the  Locomotive  Department  apprentices 
would  be  posted  to  different  shops  in  turn  and  have  to  work  as  workmen  under 
the  foremen  of  the  shops,  the  object  being  to  give  them  as  wide  a  knowledge 
of  workshop  methods  as  possible. 

In  the  last  year  the  Locomotive  Department  apprentices  might  be  allowed 
to  specialise  in  any  one  shop,  for  the  work  of  which  they  had  shewn  a  special 
fitness. 

For  the  Engineering  Department  apprentices  in  the  second  year,  special 
practical  courses  would  be  arranged  for  each  branch. 

{a)  P.  W.  I.  apprentices  would  work  practically  on  linking,  maintenance  and  lay-out 
of  permanent  way  and  pointss  and  crossings  under  an  experienced  permanent- 
way  inspector  and  also  on  building  construction. 

^)  Inspector  of  Works  apprentices  would  be  taught  practical  surveying  and  "setting 
out,  building  construction  and  use  of  tackle,  working  with  their  own  hands. 

(c)  Signal  Inspector  apprentices  would  work  as  fitters  in  the  signal  shop  and  also  be 
given  piadtical  experience  in  erecting  signals  and  interlocking  gear. 

{d)  Block  Signal  apprentices  would  receive  practical  training  in  constructing  and 
repairing  telephone  and  block  instruments,  testing  lines,  etc. 

(e)  Draughtsmen  apprentices  would  receive  practical  instruction  in  surveying,  levelling 
plotting  and  estimating  on  actual  works. 

The  Electrical  Department  apprentices  would'receive  their  last  four  years 
practical  training  in  the  Electrical  Department  workshops  and  the  power  house 
and  other  allied  work._. 


X. — E  ECRUITMBNT. 


25.  Recruitment  for  posts  as  apprentices  in.all  three  departments  will  be 
on  the  results  of  an  examination  coupled  with  selection.  Candidates  tor  exam- 
ination should  not  be  under  16  nor  over  19  years  of  age. 

Examination.  The  principal  will  hold  an  annual  open  examination.     Before  entering, 

each  candidate  will  be  required  to  say  which  branch  of  the  service  he  wishes 
to  join.  After  the  examination  every  candidate  will  be  examined  for  physical 
fitness  and  a  report  on  his  health  made  by  the  Sail  way  Medicaf  Officer. 

Selection.  26.  The    Locomotive    Superintendent,   Chief   Engineer,    and  Electrical 

Engineer  will  then  select  from  the  lists,  after  personal  interviews  or  interviews 
■with,  a  selection  board  whichever  may  be  found  most  suitable.  The  candi- 
date's place  on  the  examination  list  and  hisjohysical  fitness  will  be  taken  into 
consideration,  but  selection  will  largely  dependjon  his  general  level  of  intelli- 
gence, strength  of  charactfer  and  the  impression  he  makes  at  the  time  of  his 
personal  interview. 

A.  candidate  would  have  the  option  of  putting  down  his  name  for  more 
than  one  department,  and  in  that  case  he  would  come  up  for  selection  for  the 
different  departments  in  the  order  in  which  he  places  them  in  his  application. 
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In  view  ofthe  different  systems  on  which  the  education  of  Europeans  and  Standard  of 
Indians  is  at  present  conducted,  it  is  doubtful  whether  for  some  time  to  come  examination, 
it  would  be  possible  to  have  the  same  examination  for  both.  The  proportions 
of  actual  recruitment  must  depend  largely  on  the  vacancies  in  the  hostels  and 
school  and,  provided  the  examination  secures  that  the  selected  candidates  have 
the  necessary  education  to  assimilate  the  work  at  the  school,  it  is  not  of  much 
importance  whether  the  same  papers  are  set  to  Europeans  and  Indians.  It  is 
suggested  that  the  standards  adopted  should  be  roughly  the  Junior  Cambridge 
for  Europeans  and  the  Matriculation  for  Indians. 


XI. — Cost  of  Scheme. 
27.  The  initial  cost  of  the  scheme  may  be  summarised  as  follows : — 


Initial  ccSit. 


School  building .... 

Furniture  and  equipment 

Hostels  (1)   Addition  to  Europeans 

(2)   For  Indians 
Houses  for  staff  .... 


Total 


Rs. 

70,000 
80,000 
10,000 
50,000 
1,15,200 

2,75,200 


28.  The  recurring  cost  is  estimated  as  follows  : — 


Staff     ....... 

stipends  of  apprentices  160  at  Rs.  15 
Board  of  apprentices — 

European  195  at  Ks.  34     .  .         . 

Indian  56  at  Es.  15 
Up-keep  of  equipment  and  apparatus  and  stores 
Contingencies  of  school   .... 

Ditto  hostel    .... 


Becutring  cost 


Monthly. 

Es. 

5,100 
2,400 

3,570 

840 
300 
100 
100 


Annual. 
Rs. 


Monthly  .    12,410 

Total  annual 


1,48,920 


or  say  Rs.  1,50,000  per  annum. 

The  initial  annual  expenditure  will  be  somewhat  less  than  this,   or  say 
Es.  1,20,000  in  the  first  year. 

29.  The  present  expenditure  on  the  training  of  apprentices  is  approxi-  Present 
mately  as  follows :—  expenditure. 

Monthly.    Annual. 
Bs.  Es. 

Salaries — 

Locomotive  Department    .  .         .         •  •        8,600         

Electrical  „  .....  330         

Engineering       „  .....  870        


4,800 


School  grant . 


57,600 
50  600 


Total  annual  expenditure 


58,200 
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in  use  of,  required,  59. 
Coalfields: 

in  Assam,   Bengal,   Central    India,   Central 
Provmces,  Hyderabad,  20,  58,  59. 
Coke : 

Production   of,   on  Bengafcoal  field,  21  •  by- 
products of,  distillation,  49.        ~      ' 
Coking-  coal: 

Limited  extent  of,  in  India,  21,  58,  59. 
Collegiate  education: 

Control  of,  in  technology,  110,  119. 
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Colliery  owners: 

Proposed  compulsion  of,  to  house  their  work- 
men, 158. 
Commerce  and  Industry: 

-Creation  of  department  of,  68. 
Commercial    and      Industrial      Intel* 
ligence : 

Department    of,   uses     to    Government  and 
public,    120 ;    must   be   dealt    with    by- 
same  agency,   1 21 ;    Director  of,  to  be 
member  of  Imperial  Industrial    Service, 
1 21 J    collection    of,    in    Calcutta    and 
Bombay,    121,    223;    collection    of,   in 
offices  of  Directors  of  Industries,  194; 
department     controlled       by     imperial 
Department  of  Industries,  197  ;  depart- 
ment, estimated  cost  of,  208. 
Commercial  and  industrial  interests: 
Representation  of,  with  the    Government   of 
India,    174;  representation  of,  on  Rail- 
way Conference,  174;  on  Goods  Classifi- 
cation Committee,  174. 
Commercial  education:  116,  117. 
Commercial  exploitation : 

Necessity  for,  of  Indian  forests,  39. 
Commercial  Intelligence  officers: 

special    for    Bombay     and    Calcutta,    12]  ; 
cost  of  special,  223. 
Commercial  member : 

Proposed,  of  Railway  Board,  174. 
Committee : 

proposed  to  work  out  detailed  organisation 
of  Indian  Chemical  Service,  84;  of 
other  scientific  services,  84 ;  of  Stores 
Department  in  India,  128 ;  proposed  to 
enquire  into  extension  of  banking 
facilities,  182. 
Compulsion : 

Case  for  and  against,  of  employers  to  house 
their  workmen,  157,  158;   proposed,   of 
colliery  owners  to  house  their  workmen, 
158. 
Compulsory  education: 

in  municipalities  in  Bombay  Pvesidency,  152. 
Congestion: 

Effect  of  railway  rates  on  industrial,   in  port 
towns,  173. 
Controller-General : 

of  Stores  proposed,  138,  129  ;  cost  of,  212. 
Co-operation: 

Degree  of  success  attained  by,  in  cottage 
industries,  168 ;  lack  of  unofficial  workers 
for  industrial,  169  ;  duties  of  Directors 
of  Industries  in  respect  of  industrial, 
170. 
Co-operative  credit : 

Effect  of,,  as  a  preparation  for  other  forms  of 
•  co-operation,     168 ;     relation     between 
Departments   of  Industries,  Agriculture 
and,  170,  189,  190. 
Co-operative  unions : 

Need  for,  for  industries,  168. 
Co-opted  members : 

List  of,  of  Indian  Industrial  Commission,  3. 
Copper:  . 

Occurrence   of,  in  India,   36;   smelting,   m 
India,  47. 
Cottage  industries: 

of  Burma,   82";   part  played   by  women  of 

Burma  in,  82 ;  industrial  schools  useful 

'  for,   not  for  organised  industries^   98; 

industrial  schools   must  work  in  close 

touch  with,  99 ;  technical  assistance  to, 


Cottage  industries — contd. 

137;  assistance  in  marketing  products 
of,  137,  166,  169  ;  in  jails,  142;  effect 
of  modem  manufactures  on,  162 ;  relative 
importance  of,  in  India,  162 ;  existing 
weak  points  of,  164;  organisation  of,  in 
Japan,  166;  provision  of  markets  for 
products  of,  166,  167  ;  degree  of  success 
attained  by  co-operation  in,  168;  orga- 
nisation of,  by  small  entrepreneurs,  169; 
marketing  organisation  for  products  of, 
169;  loans  by  Government  to  small  and, 
185, 186 ;  cost  of  organisation  for  grant- 
ing loans  to  small  and,  221,  222. 

Cottage  industry : 

Metal  working  as  a,  163;  sericulture  as  a, 
163  ;  silk  weaving  as  a,  163  ;  dyeing'as 
a,  163  . 

Cotton : 

Indian,  crop,  33 ;  adulteration  of,  143. 

Cotton  mill  industry: 

Description  of,  in  Bombay,  17;  labour 
recruited  by  jobbers  in,  in  Bombay,  18; 
labour  in,  in  Bombay,  18;  wages  in, 
in  Bombay,  18;  in  Ahmedabad,  30,'' 
growth  of ,  65;  started  by  Indians  in 
Bombay,  65. 

Crafts : 

See  "Art  crafts." 

Crewe,  Lord: 

Views  regarding  industrial  policy,  71,  72. 

Crop  forecasts :  124. 

Current  finance: 

Scheme  for  provision  of,  for  middle-class 
industrialists,  182,  183. 


Deccan : 

Cotton  tract,  23. 
Deficiencies : 

in  manufactured  materials  not  produced  in 
India — metals,  chemicals,  other  pro- 
duets,  47 — 49  ;  articles  not  produced 
in  India,  49 — 50. 

Dehra  Dun : 

Recommendations  regarding  the  Forest 
Research  Institute  at,  40,  42 ;  Forest 
Research  Institute,  80,  81 . 

Delhi: 

Description  of,  27,  28. 

Demonstration : 

Explanation  of  term,  136;  imperial  research 
and,  factories  to  be  controlled  by  imperial 
Department  of  Industries,  198 ;  cost  of 
imperial  research  and,  factories,  214 ;  • 
cost  of  provincial  industrial  experiments 
and,  220,  221. 

Department  of  Industries : 

Relations  between.  Co-operative  Credit  and 
Agriculture,  57,  170,  189,  _  190  j  in 
Madras,  70,  71  ;  sample  list  of  industries 
that  may  be  aided  by  provincial,  141 ; 
control  of  electric  inspectors  by,  148 ; 
arguments  for  a  provincial,  188,  189 ; 
heads  of  business  under  provincial, 
189;  agricultural  engineering  to  be 
controlled  by,  189,  190 ;  circle  officers 
under  provincial,  194;  staff  of,  194; 
arguments  for  an  imperial,  195;  Member 
in  charge  of  imperial,  197 ;  heads  of 
business  under  imperial,  197 — 199; 
Financial  Adviser  to  Indian  Industries 
Board  and,  200;    engineering   quajifica- 
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Department  of  Industries— contd. 

tions  required  by  majority  of  officers 
under  imperial,  20],  W% ;  cost  of 
imperial,  206,  207 ;  cost  of  audit 
establishment  of  imperial,  207  ;  cost  of 
administration  of  provincial,  215, 
Deputy  Director  of  Industries: 

Salary,  qualifications  and  duties  of,  193. 
Dhanbaid : 

Proposed  school  of  mines  at,  114,  115. 
Director   of   Conunercial   and    Indus- 
trial Intelligence: 

to  be  meipber  of  Imperial  Industrial  Service, 
121 ;  headquarters  of,  to  be  at  Calcutta, 
121  j  should  have  ,  right .  to  attend 
meetings  of  Railway  Conference  and 
Goods  Classitieation  Committee,  1 74  ; 
See  also  "  Commercial  and  Industrial 
Intelligence." 
Director  of  Industries: 

proposed  by  Naini  Tal  Conference,  68,  69; 
qualifications  of  provincial,  191,  192  j 
provincial,  to  be  member  of  Imperial 
Industrial  Service,  192  j  provincial,  to 
be  Secretary  to  Local  Government,  192 ; 
salary  of  provincial,  193. 
Director  of  Statistics : 

Statistics  how  to  be  dealt  with  by,  1 22  j  and 
crop  forecasts,  124. 
Directors : 

Government,  in  Government-aided  industrial 
undertakings,  185. 
Directors  of  Industries : 

appointed  in  Bengal,  Bombay,  Central 
Provinces,  Madras,  Punjab,  United 
Provinces,  72 ;  to  collect  provincial 
commercial  intelligence,  121;  work  of 
in  purchase  of  Government  stores,  128, 
129  j  duties  of,  in  respect  of  industrial 
co-operation,  170  j  cost  of  workshops 
and  laboratories  for,  224. 
Disease : 

Effect  of,   on  eflSciency  of  labour,  151,  160, 
161. 
Distillation : 

of  coke  to  recover  by-products,  49  j  of  wood 
should  be  undertaken  experimentally  by 
Government,    59 ;     See      also    "  Wood 
distillation." 
Drugs : 

Possible  extended  manufacture  of,  in  India, 
48 ;  adulteration  of  food  and,  143. 
Dyeing : 

industry,  141 ;  as  a  cottage  industry,  163. 
Dyes: 

Comparison  of  synthetic  and  vegetable,  163, 
164. 
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East  India  Company: 

Policy  of,  towards  industries,  6,  68. 
Eastern  Bengal  and  Assam: 

Industrial  policy  of  Government  in,  72. 
Economic  conditions: 

Diversity  of,  in  different  parts  of  India,  12. 
Education : 

Unpractical  and  literary  tendency  of,  93,  98  j 
of  factory  children,  152 ;  of  half  timers, 


Education — contd. 

152  J  technical  and  industrial,  controlled 
by  imperial  Department  of  Industries,. 
198;  cost  of  supervision  oi-  industrial, 
by  imperial  Department  of  Industries, 
212,  220 ;  recurring  cost  of,  of  mechani- 
cal engineers,  216 — 218;  recurring  cost 
of  engineering  and  technological,  216 — 
218;  cost  of  technical  and  industrial, 
216 — 220;  capital  cost  of  technological, 
218,  223,  224;  recurring,  cost  of 
industrial,  219,-  capital  cost  of  industrial,, 
223 ;  capital  cost  of  engineering,  224. 
Education  Commission: 

Indian,  1882,  93. 
Education  Department: 

Scientitic  officers  in,  85,  86. 
Educational  Conference : 

Simla,  1901^  93. 
Electric  Inspectors: 

Improved  type    of,    147 ;     control    of,    by 
Departments       of      Industries,      148;. 
salaries  of,  215. 
Electrical  engineers: 

training  of,  95,    109. 
Electrical  plant: 

not  manufacrCured  in  India,  50. 
Electricity  Act: 

Administration    of,    147,     148;      provincial 
advisory  boards  for  appeals  under,  147 ; 
administration  of,  controlled  by  imperial 
Department  of  Industries,  198. 
Electro-chemical : 

Possibilities   of,   and  thermo-electrical  work, 
61. 
Electro-motors : 

for  small  urban  industrial  workers,  137. 
Employers : 

Assistance  to,  for  building  industrial  dwell- 
ings, 153,  154;  case  for  and  against 
compulsion  of,  to  house  their  workmen, 
157,  158;  taxation  of,  to  finance 
industrial  dwellings,  159. 
Employment : 

Collection  of  statistics  of,  122.      "^ 
Engineering  apprentices: 

Training   of,  108,  109;  recurring    cost    of 
train^'ng,     2-16—218;      capital   cost   of 
training,  224. 
Engineering  colleges: 

in  India,  105~ 107;  Engineering  College,. 
Roorkee,  105 ;  Madras  Engineering'^ 
College,  105,106;  Sibpur  Engineerings 
College,  106;  Poona  Engineering 
College,  106;  technological  training  to 
be  given  in,  109, 110 ;  imperial  engineer-^ 
ing  college  proposed,  110;  cost  of 
existing,  216 ;  capital  cost  of  proposed, 
and  technological  colleges,  217,  218,_ 
233,  224;  cost  of  proposed  imperial 
engineering  college,  225. 
Engineering  firms: 

in  Calcutta,  15,  16;  in  Bombay,  18,  19. 
Engineering  qualifications : 

generally  required   by   majority   of     ofBcers. 
under  imperial  Department  of  Industries 
201,  202. 

Engineering  shops:       « 

Absence  of  Indian  foremen  in,  26,  103,  104. 
Engineering  training: 

in  India,  too  largely  influenced  by  needs  of 
Public    Works   Department,   106,  107  ;• 


Engineering  training— cowM. 

age  of  students  for   starting,    108;  See 


also 


Mechanical 


engmeenng,' 


"  Mechanical  engineers." 
Engineers,  industrial : 

Dutios  of,  138,  193,  215,  216. 
Entomological  Service: 

suggested,  84,  85. 
Entrepreneurs : 

Orgaaisation   of   cottage  industries  by  small 
169. 
Essential  oils: 
industry,  /^l , 
Estimate  of  costs: 

based  on  pre-war  rates,    205  ;   summary    of, 
■225—228. 
Evening  classes: 

Mining  education  in,  112 — 114. 
Exhibition : 

Calcutta,    of    1884-85,     68;      Indian     and 
Colonial,  1886,  68. 
Exhibitions,  industrial: 

a     duty     of     provincial      Departments     of 
Industries,  189. 
Experiments : 

Cost  of  provincial  industrial,  and  demonstra-  ■ 
tion,  220,  221. 
Explosives  Act: 

<M     controlled     by      imperial     Department     of 
Industries,  197. 


Factories  Act : 

Reasons  for  imperial  control  of,  188 ; 
Director  of  Industries  to  administer,  in 
provinces,  l91 :  administration  of,  to  be 
controlled  by  imperial  Department  of 
Industries,  198. 
Factory  and  boiler  inspection : 

a  duty  of  provincial  Departments  of   Indus- 
tries, 189,  191;  cost  of,  222. 
Factory  children : 

Education  of,  151,  152;  See  "  Education." 
Factory  hours  :  160. 
Famine  Commission,  Indian  (1880) : 

Remarks  on   excessive    numbers  of    persons 
employed  in  agriculture,  52,  53,  93. 
Famines : 

EfEect  of  improved  communications  on,  8. 
Ferro-manganese : 

Manufacture  of,  in  India,  22,  48. 
Fertilisers : 

Adulteration  of,  144. 
Fibre  crops: 

Iijdustrial  possibilities  of,  34,  49. 
Finance : 

Responsibility  for,  of   industrial  dwellings  in 
Bombay,  158  ;  taxation  of  employers  to, 
industrial  dwellings,  159. 
Financial  Adviser :  , 

to  Indian  Industries  Board  and  Department 
of  Industries,  200. 
Financial  assistance : 

Government,     to     industrial     undertakings, 
183—185. 
Financial  difficulties: 

of  small  industiialists,  178. 
Financial  organisation : 

Lack  of,  in   mofussil,    176;  See   "Banking 
facilities." 


Fish: 

canning  industry,  141. 
Fisheries : 

Proposals  regarding,  43,  44. 
Fisheries  Department: 

in  Madras,  43 ;  in  Bengal,  43,  44. 
Flax: 

little  grown  in  India,  34,  49. 
Flour : 

milling  industry,  141. 
Food: 

Adulteration  of,  143. 
Foremen : 

Lack  of  Indian,  in   engineering    shops,-    26, 
103,  104;  training   of,    for    mechanical 
engineering,  103 — 105. 
Forests : 

in  Burma,    31 ;    extent    of  Indian,  87,  38  ; 
recommendations  regarding  working  of, 
37 — 42 ;  commercial      exploitation     of 
Indian,  39. 
Forest  communications  :  38,  39. 
Forest  Department : 

Bulletins  of,  40. 
Forest  Economist : 

Work  of,  40,  80. 
Forest  produce : 

Transport  of,  38,  39. 
Forest  products : 

Commercial  utilisation  of  results  of  research 
into  Indian,   40 — 42;  pioneer  factories 
required  for,  40 — 42. 
Forest  Research  Institute : 

Dehra  Dun,  40,  42,  80. 
Freight : 

Adjustment  of,  for  single  journey  over  more 
than  one  line,  173;  shipping,    175;  See 
"  Railway  rates." 
Fruit : 

canning  industry,  141. 
Fuel: 

Economy  in  use  of  coal  as,  required,  58,  59  ; 
experiments  in  use  of  wood  as,  required, 
59;  plantations  for,  59;  uses  of 
mineral  oil  as,  59,  60.  , 
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Gas  engine  plants : 

Use  of,  recommended,  59,  60. 
Geological  Survey : 

devoted  special  attention  to  economic  work 
from  about  1904,  68  ;  work  of,  depart- 
ment, 76;  as  an  instance  of  organisa- 
tion of  a  scientific  department,  79  ;  to 
inspect  Government  mining  concessions, 
145 ;  to  be  controlled  by  imperial  Depart- 
ment of  Industries,  197;  proposed 
strengthening  of,  207. 
German : 

-     Hide  trade  largely  in,  hands,  35. 
Germany : 

Industrial  banks  in  Japan  and,  180. 
Glass : 

Dependence  of  India  on  imported,  50. 
Glass  manufacture : 

Materials   for,  37  ;  faOure  of   experimental, 
in    Madras,  73;    technical     assistance 
required  for,  141. 
Goods  Classification  Committee : 

Director    of     Commercial    and     Industrial 
Intelligence        should         have      right 
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Goods  Classification  Comxaittee—contd. 

to     attend        meetings     of       Railway 
Conference  and,  I?*;  representation   of 
commercial  and   iadustrial  interests  on, 
174-. 
Gorakhpur  (Babhnauli)  :  ' 

Loan  to  sugar  factory  in,  69. 

Govenunent-aided    industrial     under- 
takings : 

Capital  for,  to  be    raised   in  India  in  rupees, 
185. 
Government  directors : 

for  aided  industrial  undertakings,  185.' 
Government  financial  assistance : 
to  industrial  undertakings,  183 — 185. 
Government  of  India : 

industrial    policy    of,    68;     responsible  for 
general    industrial     policy     of  country, 
195. 
Graphite  crucibles : 

not  made  in  India,  48. 
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Half-timers : 

Education      of,     152;  proposed   system    of 
split  shifts  for,  152. 
Hand-loom : 

weavers    aEBected  by     competition    of  mills, 
10,  98, 162;  assistance  to,  industry,  137, 
141;     importance     of,    weaving,    163; 
training  of  master  weavers,  164,  165. 
Hand-loom  factories : 

Possibilities  of  small,  164,  165,  169. 
Handicrafts : 

School  of,  at  Nagpur,  73. 
Heads  of  business : 

under  provincial   Departments  of  Industries, 
189 ;  under    imperial     Department   of 
Industries,  197—199. 
Hide  trade : 

largely  in  German  hands  before  war,  35. 
Hides : 

and  leather  trade,  recommendations  regarding 
the,  35,  36;     low  railway   rates    on,  to 
Calcutta,  172. 
*'  High-speed  "  steel : 

not  made  in  India,  48. 
Hindu  joint  family : 

an  obstacle   to   registration   of  partnerships, 
150. 
Hours  of  employment : 
in  factories,  160. 

Housing  of  industrial  labour : 

in  Calcutta,  14,  153;  in  Bombay,  18,  154 — 
159;' on  the  coal  field,  21 ;  at  Sakchi, 
23;  in  Cawnpore,  29,  153;  acquisition 
of  sites  for,  132,  133,  153,  154;  general 
question  •  of,  152,  153;  in  Eangoon, 
153;  schemes  for  financing,  in  Bombay, 
156, 157  ;  case  for  and  against  compul- 
sion of  employers,  157,  158;  proposed 
compulsion  of  colliery  owners,  158. 

Hydro-electric  licenses : 

Standard  conditions  for,  62. 

Hydro-electric  survey: 

should  be  undertaken  by  Government,  62, 
63 ;  cost  of,  213. 

Hydro- electric  works : 

on  Western  Ghats,  18,  61. 


Hydrographip  survey: 

See  "  Hydro-electric  survey. 


Ichthyologists : 

Need  for,  44. 

Imperial  Department  of  Industries : 

respective  shares  of  provincial '  and,  in 
technical  assistance  to  nHustries,  140, 
141 ;  See  also  "  Department  of  Indus- 
tries"; arguments  for  an,  195  ;  Member 
in  charge  of,  197  ;  subjects  undei:,  197 — 
199;  estimated  cost  of,  206,  207; 
estimated  cost  of  audit  establishment 
fo'r,  207. 

Imperial  engineering  college : 

proposed,  110;  cost  of,  225. 

Imperial  Industrial  Service : 

See  "  Industrial  Service." 
Imperial  Institute: 

Value  of  work  done  by,  91. 
Imports : 

Effect  of,  on  cottage  industries,  10;  effect 
of,  on  Indian  rural  life,  10 ;  principle 
which  should  govern  railway  rates  on, 
173;  favourable  railway  freights  on, 
of  industrial  machinery,  173. 
Improvement  Trust,  Bombay : 

Work  of,  156. 
India  Office : 

Stores  Department  of,  129. 
Indian  Chemical  Service : 

"  See  Chemical  Service,  Indian.'' 
Indian  Industrial  Commission : 

Constitution  of,  1 ;  list  of  Members  of,  1, 
2;  tour  of,  in  1916-17,  3;  tour  of, 
in  1917-18,  3;  assistance  derived  from 
work  of  Indian  Munitions  Board  by, 
3,  4 ;  scope  of  report  of,  4. 
Indian  Industrial  Conference : 

started  in  1905,  66. 
Indian  Industries  Board : 

See  "  Industries  Board,  Indian." 
Indian  Institute  of  Science : 

Bangalore,  89. 
Indian  Munitions  Board : 

Assistance  derived  from,  work  of,  by  Indian 
Industrial  Commission,  3,  4;  work  of, 
for  improvement  of  tanning  industry,  42 ; 
work  of,  showing  possibility  of  mann- 
facturing  Government  stores  in  India, 
126. 
Indian  trade  agents : 

abroad,  125. 
Indian  Trade  Commissioner : 

work   of,  124;  to   be  [member   of   Imperial 
Industrial  Service,   124 ;  to   be   assisted 
by    agricultural,  forest    and  geological 
experts,  125. 
Indian  Trade  Journal :  125. 
Indians : 

in  industry,  reasons  for  comparative  want  of 
succiess,  64 ;  in  industry,  more  successful 
in  west  of  India,  64,  65 ;  share  taken 
by,  in  industrial  work,  64-67  ;  recruit- 
ment of,  for  chemical  service,  83  j  as 
chief  source  of  recruitment  for  in- 
dustrial service,  204. 
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Indigo : 

in  Bihar,    25,    26  ;  possibilities  o£   improve- 
ment of,  26. 
Indus : 

barrage  scheme,  55. 

Industrial  and  technical  teachers : 

Provision  of,  117. 

Industrial  Bank : 

Idea    of,    supported    by   Bombay    Advisorv 
Committee,  178;  Tata,  179,  182. 
Industrial  Banks : 

in  Japan  and  Germany,  180;  conditions 
nnder  which,  should  work",  180,  181  ; 
expert  committee  recommended  to  re- 
port on  necessity  of  Government  assist- 
ing, 182. 
Industrial  Commission : 

See  "  Indian  Industrial  Commission." 

Industrial  Conference,  Indian : 

started  in  1905,  66  ;  Naini  Tal,  1907,  68,  69 ; 
Ootacamund,  70,  71. 
Industrial  co-operation : 

Lack  of  non-ofEcial  workers  for,  169 ;  duties 
of  Directors  of  Industries  in  respect  of, 
170. 

Industrial  development : 

B.elative  backwardness  of  Indian,  a  com- 
paratively recent  historical  feature,  6  ; 
reasons  why  India  did  not  share  in 
mod.ern,  of  West,  92. 

Industrial  dwellings: 

Acquisition  of  sites  for,  132,  133,  153,  154; 
assistance  to  employers  for  building, 
153,  154;  in  Bombay,  See  "Bombay"; 
responsibility  for  finance  of,  See 
"  Bombay  "  ;  taxation  of  employers  to 
finance,  159. 

Industrial  education : 

Control  of,  in  Madras,  71,  73;  control 
of,  98,  99,  118,  119;  cost  of  supervision 
of,  by  imperial  Department  of  In- 
dustries, 212,  220  ;  cost  of;  219,  223. 

Industrial  engineers : 

Duties  of,  138,  193,215,  216. 

Industrial  enterprises : 

Risks  of,  134.,  135. 
Industrial    experiments     and    demon- 
stration : 

imperial,  cost    of,    214;    provincial,  cost   of, 
220,  221. 
Industrial  information : 

Exchange  of,  between  provinces,  130,  189. 

Industrial  Intelligence : 

Director  of  Commercial  and,  to  be  member  of 
Imperial  Industrial  Service,  121;  and 
commercial  intelligence  must  be  dealt 
with  by-same  agency,  121 ;  collection  of, 
in  offices  of  Directors  of  Industries,  194  ; 
See  also  "  Commercial  and  Industrial 
Intelligence." 

Industrial  labour : 

Necessity  of  primary  education  for,  See 
"  Primary  Education  " ;  relative  in- 
eflSciency  of,  in  India,  151 ;  low 
standard  of  comfort  of,  151;  housing 
of,  See  "  Housing  of  industrial  labour." 

Industrial  machinery : 

favourable  freights  on  imports  of,  178. 


Industrial  organisation ; 

Total  cost   of  imperial,    225 ;  total   cost    of 
provincial,  225. 
Industrial  policy : 

of  Government,  68,  73,  74;  Government  of 
India  responsible  for  general,  of  country 
195. 

Industrial  schools : 

History  of,  97  ;  founded  by  missioraries,  97  ; 
useful  for  cottage,  not  for  organised, 
industries,  98;  control  of,  98,  99,  118, 
119;  must  work  in  close  touch  with 
cottage  industries,  99  ;  recurring  cost  of, 
219  ;  capital  cost  of,  219,  223  ;  See  also 
"  Industrial  education." 

Industrial  Service : 

Director  of  Gommercial  and  Industrial 
Intelligence  to  be  member  of,  121 ; 
Indian  Trade  Commissioner  to  be 
member  of,  124 ;  Director  of  Industries 
to  be  member  of,  192 ;  Deputy 
Director  to  be  member  of,  193 ; 
Imperial,  proposed,  -202,  203  ;  recruit- 
ment for,  2!'3  ;  salaries  of  members  of, 
203  ;  temporary  mfasures  for  recruit- 
ment for,  204  ;  Indians  as  chief  source 
of  recruitment  for,  204. 

Industrial  surveys:  73,  74. 

Industrial  undertakings : 

Government  financial  assistance  to,  183 — 1 85  ; 
Government  directors  in  Government- 
aided,  185  ;  capital  for  Government- 
aided,  to  be  raised  in  India  in  rupees, 
185;  new,  may  be  helped  by  Govern- 
ment, though  they  compete  with 
established  industries  outside  India,  185. 

Industrial  work : 

Share  taken  by  Indians  in,  See  "  Indians  ". 

Industrialists : 

Financial  difficulties  of  small,   178  ;    scheme 
for   provision    of    current     finance     for 
middle-class,  182,  183. 
Industries  : 

Importance  of  agriculture  to,  52;. 
technical  assistance  to,  of  national  im- 
portance, 139,  140  ;  sample  list  of, 
that  may  be  aided  by  provincial  Depart- 
ments of  Industries,  141  ;  capital  for, 
readily  forthcoming  in  Bombay,  178; 
financial  .  assistance  to,  of  national 
importance,  183, 184 ;  See  also  "  Depart- 
ment of  Industries  "  and  "  Indjistriea 
Board,  Indian." 

Industries  Board,  Indian  : 

proposed,  196,  197  ;  members  of,  199  ; 
salaries  of  members  of,  199  ;  Financial 
Adviser  to,  and  Depa^iiment  of  In- 
dustries, 200  ;  headquarters  of,  to  be 
with  Government  of  India,  200  ;  Secre- 
tary to,  200  ;  estimated  cost  of,  206. 

Industry : 

Trade  found  more  profitable  than,  by 
business .  houses  in  India,  13,46,  47; 
and  by  Indians,  64. 

Inspecting  staff  for  stores : 

Cost  of.  See  "  Stores." 
Inspection : 

of  technical  and  industrial  education  by 
imperial  visiting  oflRcers,  See  "  Technical 
and  industrial   education ";  of   Govern- 
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Inspection— coi^td. 

meut  stores    purchased  iu  India,    See 
"  Stores ";  absence  of  facilities  for,  of 
stores  in  India,  126,  127. 
Institution  of  Civil  Engineers : 

Principles   recommended  by   Council  of,  for 
training   of  engineers  in  England,  107, 
]08. 
Intelligence,    commercial    and    indus- 
trial: 

See  "  Commercial    and      Industrial    Intelli- 
gence." 
Interest : 

High  rate  of,  in  busy  season,  177,  178. 
Inventions  and  designs : 

to  be  controlled  by  imperial   Department   of 
Industries,  197. 
Iron: 

Extent  of,  ore  in  India,  36. 
Iron  and  steel : 

manufacture,  21,  22;  Bengal  Iron  and 
Steel  Company,  21,  22 ;  Tata  Iron  and 
Steel  Company,  22  ;  Sakchi  Iron  and 
Steel  Works,  22;  deficiencies  in 
manufacture  of,  45. 
Irrigation : 

by  power  pumping,  54,  55. 


Jail  labour:  142. 

Jails :  * 

Cottage  industries"  in,  142 ;  power  plant  in, 
142. 
Japan :  '  / 

Success  of,  as  a  stimulus  to   swadeghi  move- 
ment, 66 ;  organisation  of  cottage  indus- 
tries in,  166;  industrial  banks  in,  180. 
Jobbers : 

Labour  recruited  by,  in  cotton  mill   industry 
of   Bombay,    18  ;    efEect  of  recruitment 
by,  156. 
Jute: 

the,   industry,    13,    14;    marketing  of,    24; 
adulteration  of,  143. 
Jute  districts : 
Wages  in,  24. 
Jute  mills : 

in  Calcutta,  13,  14;  labour  recruited  by 
sardars  in,  14 ;  Indians  take  no  share  in, 
management  of,  15;  wages  of  labour 
in,  15. 
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Kashmir : 

Installation  of  hydro-electric  power  in,  6 1 
Key  industries : 

Mineral  deposits  of  India  sufficient  to  main- 
tain,   36;  technical  assistance  "to,    139, 
140 ;    financial  assistance  to,  183,  184. 
Kips: 

Trade  in  East  India,  35. 


Laboratory : 

Cost  of  central,  for  Chemical  Service,  214. 


Laboratories : 

of  Directors  of  Industries  for  testing 
machinery,  57 ;  of  Directors  of  Indus- 
tries for  industrial  investigations,  138  ; 
cost  of  workshops  and,  for  Directors  of 
Industries,  224,  225. 
Labour :  '^ 

General  scarcity  of,  in  India,  9 ;  on  the  coal 
field,  21 ;  in  the  tea  gardens,  25  ;  in  the 
railway  workshops,  36;  in  the  Delhi 
millsi  28;  in  Cawnpore,  29;  See 
"Agricultural  labour";  "Cotton  mill 
industry  " ;  "  Housing" ;  "Jute  mills." 
Laissez  faire: 

policy,  6,  68,  92. 
Lamp-making : 
industry,  141. 
Land : 

Difficulty  in   obtaining,   for  sites   of  indus- ' 
trial  concerns,  131. 

Laud  Acquisition  Act : 

Difficulty  in   interpretation  of  section  40  of, 
132 ;  formula  for  interpreting  section  40 
of,  132. 
Lead: 

ore  in  India,  36. 
Leather : 

industry,  49,  141. 

Loans : 

by  Government  to  small  and   cottage  indus- 
tries,   165,    185 ;    by    Government   to 
^  organised    industries,     184;     cost      of 

organisation  for  granting,  to   small  and 
cottage  industries,  221,  222. 
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Machine  tools : 

not  manufactured  in  India,  50. 
Machinery : 

Imports  of,  into  India  in  1913-14,  46 ;  only 
manufactured  in  India  on  small  scale, 
46,  50;  advantages  of  employment  of, 
in  agriculture,  53,  54 ;  favourable  rail- 
way rates  proposed  for  imported,  173. 
Macpherson  Committee: 

on  mining  education,  1913-14,  113,  114, 
Madras : 

industrial  policy  in,   69 — 73;    Director    of 
Industries  appointed  ,in,    72 ;  Pumping 
and  Boring  Department,  72 ;    Engineer- 
ing College,  105. 
Madura : 

Technological  institute  at,  73. 
Mahajan : 

as  a  mofussil  financier,  177. 
Manchester  Steam  UseraJ  Association : 

quoted  as  an  example,  139. 
Manganese : 

Occurrence  of,  ore  in  India,  86. 
Manipulative  industries : 

Organised  industries  classified  as,  and  opera- 
tive, 1,00,  .101;  principles  of  trainine 
for,  100,.  101.  ^ 

Manufactured  materials : 

Deficiencies    in,    not   produced    in   India 

metals,     chemicals,      other      products 
47—49.  * 

Marine  engineering :  , 

Training  in  navigation  and,  115,  116. 


IX 


Markets : 

Unsatisfactory  organisation  of,  10  j  mofussil, 
in  India,  10  j  provision  of,   for   products 
of  cottage  industries,  166,  169. 
Match  industry :  141. 

Matches : 

Suitability  of  Indian  timbers  for,  40  ;  planta- 
tions for  supply  of  wood  for,  4£. 
Mechanical  engineering : 

Training  for,  iOl — 109  ;  training  of  artisans 
for,  lOa,  103;  training  of  fbremen  for, 
103 — 105  ;  teaching  of,  in  the  Victoria 
Jubilee  Technical  Institute,  Bombay, 
111. 
Mechanical  engineers : 

Proposals  for  general  training  of,  108,  109  j 
proposals  for  specialised  training  of, 
109 ;  salary,  qualifications  and  duties  of 
provincial,  138,  193,  215;  recurring 
cost  of  education  of,  216 — 218 ;  capital 
cost  of  teaching  institutions  for,  224. 
Member  in  charge : 

of  imperial  Department  of  Industries,  197. 
Members : 

List   of,   of   Indian   Industrial   Commission, 
1,  2. 
IMetal  working: 

as  a  cottage  industry,  163. 
Metallurgical :  .„ 

teaching  and  research  institute,   proposed   at 
S^kchi,  90,  115;  cost  of  do.,  225;  school 
for,  training  at  Sakohi,  115.   , 
Mica : 

Occurrences  of,  in  India,  37. 
Micanite : 

Manufacture  of,  in  India,  37. 
Middlemen : 

excessive  number  of,  in  mofussil  trade,  9,  10. 
Mineral  resources: 

of  India,  36,  37. 
Mineral  rights : 

Acquisition  of,  131,  146. 

Mines  Act  and  Mining  Rules: 

imperial  control  of,  188,  197;  provincial  ad- 
ministration of,  191;  See  also  "Mining.^' 
Mining : 

wasteful  methods  of,  21,  145;  industry  of 
Burma,  31 ;  industry  of  India,  See 
"  Mineral  resources "  ;  inspection  of, 
concessions,  145,  146 ;  rules,  145 — 
147  ;  leases  might  be  simplified  in  form, 
146 ;  manuals  recommended,  147. 

Mining  education: 

fx^iiat  ^Sibpur   College,   112,   113;   in   evening 
J  u^^  classes,  113,  114;  proposals  of   Commis- 
^sion  for,  115,  116. 
JUissionaries : 

a  «  p  Industrial  schools  founded  by,  97. 
Monazite : 

Occurrence  of,  in  India,  48. 

Montagfu-Chelmsford  Report: 

not  at  variance   with   Commission's   scheme, 
243. 
Morley,  Lord: 

views  regarding  industrial  policy,  71,  72. 

Munitions  Board: 

See  "  Indian  Munitions  Board." 

Mysore: 

Sandalwood  oil  distillation  m,  41,  42; 
installation  of  water  power  in,  60,  61 ; 
rules' for  hire-purchase  in,  186. 
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Nagpur : 

School  of  Handicrafts  at,  73. 
Naini  Tal : 

Industrial  Conference,  1907,  68,  69, 
Navigation : 

Training  in,  115,  116. 
Night  schools : 

not    desirable    as    a    rule    for    engineering 
apprentices,  102. 
Nitrogen : 

Fixation  of,  by  electric  power,  61. 
Non-official  agency : 

necessary  for  welfare  work  among  industrial 
labourers,  161. 
Non-official  workers: 

Lack  of,  for  industrial  co-operation,  169. 


Oil: 

fields  in   Burma,  31,   32 ;   fields  in     India, 
59' — 60 ;  uses  of  mineral,  as  fuel,  60. 
Oil  extraction : 

Economies  in   vegetable,   by    use   of   small 
power  plants,  56.^ 
Oil  milling : 

possible    developments    of,     industry,      34; 
Government  pioneering  of,   industry   at 
Cawnpore,    69 ;   technical  assistance  to, 
industry,  141. 
Oil  seeds : 

Industrial  possibilities  of,   34,  56  ;   adultera- 
tion of,  143. 
Ootacamund : 

Conference  at,   on  industrial    policy,    1908, 
70,  71. 
Operative  industries : 

Organised    industries    classified     as     mani- 
>       pulative  and,  100  ;  principles  of  training 
for,  100,  101. 
Ordnance  factories : 

Government,   27;   might  be   controlled    by 
imperial  Department  of  Industries,  198. 
Organisation  of  finance : 

Lack  of,    in  mofussil;    176,  177;  See   also 
*'  Banking  facilities." 
Organised  industries : 

of  Burma,  31 ;  industrial  schools  for  cottage, 
not  for,  9 8; general  principles  of  training 
for,  99 ;  classed  as  manipulative  and 
operative,  100,  101 ;  small,  especially 
promising  in  India,  134 ;  technical 
assistance  to  large,^  138;  technical 
assistance  to  small,  138,  139. 


Paper : 

Manufacture  oi,  at  Punalur,  73. 
Paper  pulp : 

,     Failure  to  manufacture,  in  India,  40,  41. 
Partnerships : 

Registration    of,     149,   150;   transitory    or 
single-venture,  150;  Hyjdu  joint  family 
an  obstacle  to  registration  of,  150. 
Patents : 

Position  of,   and   Patent   law  in  India,  148 
149;    to    be    controlled    by     imperial 
Department  of  Industries,  197. 


Pencils : 

Necessity  of  plantations  to   supply  wood  foTj 
42  ;  manufacture  of,  in  Madras,  73. 
Petroleum  Act : 

to  be  controlled  by  imperial   Department  of 
'     Industries,  197. 
Pig  iron : 

Regular  production   ofj  in   India  only   since 
1875,  45  ;  production  of,  as  a   basis   for 
industries  of  civilised  countriesj  45. 
Pioneer : 

factories  lequii-ed  for  forest  products, 
40 — 42  ;  factories  in  United  Provinces, 
69,  70  J  factories  in  Madras,  70;  when 
Government  should  undertake,  factories, 
135. 
Pioneering : 

Explanation  of  term,  185,  136. 
Plantations : 

required  to  provide   cheap   wood   for   special 
industries,  4>2  ;  for  fuel,  59. 
Poena: 

College  of  Engineering,  106. 
Pottery : 

Existence  of  suitable  clays  for,  37 ;  industry, 
141. 
Power  plant : 

See   "Electro  motors";     "Gas     engines"; 
"  Irrigation  ";  in  jails,  142. 
Primary  education : 

Necessity   of,    for   artisans     and     industrial 
labourers,    96,    152;    in     Buckingham 
and  Carnatic  Mills,  Madras,  96,  152;  "by 
employers  of  labour,  96,  97. 
Production : 

Statistics  of,  122. 
Provincial  Departments  of  Industries : 
Eespective  shares  of,  and  imperial  Depart- 
ments of  Industries  in  technical  assist- 
ance to  industries,  140,  141;  cost  of 
administration  of,  215;  See  "Depart- 
ment of  Industries." 

Provincial  industrial  organisation : 

Total  cost  of,  225-^228. 

Public  health : 

Importance  of  improvement  of,  151,  160. 

Public  Works  I>epartment : 

Engineering   training   in   India  too   largely 
influenced  by  needs  of,  106,  1 07. 
Pumping  and  Boring  Department : 

Madras,  72. 
Pumping  plants : 

for  iiTJgation,  54,  55 ;  technical  assistance  in 
setting  up,  141. 
Punalur : 

Manufacture  of  paper  at,  73. 
Punjab : 

Director  of  Industries   appointed  in  the,  72  ; 
land  law  affecting  purchase  of  sites  for 
industrial  concerns  in  the,  131. 
Purchase  of  stores : 

See  "  Stores." 
Purchasing  staff : 

Cost  of  stores,  210.  . 


Rail-borne  trade : 

of  Calcutta,  16;  pi  Bombay,    17;  of  Delhi, 
.    27  ;  of  Cawnpore,  28,  29. 


Railway  Board : 

Bepresentation    of    industrial    interests    on, 
174;  commercial  member  of,  proposed, 
174. 
Railway  Conference : 

Bepresentation  of  commercial  and  industrial 
interests  at,  174;  Director  of  Com- 
mercial and  Industrial  Intelligence- 
should  have  right  to  attend  meetings  of,, 
and  Goods  Classification  Committee,. 
174. 
Railway  questions : 

Consideration  of   commercial   and  industrial 
aspect  of,  174. 
Railway  rates : 

especially  low  in  case  of  traffic  to  and  from- 
ports,  171,  172;  low,  on  hides  to 
Calcutta,  172 ;  to  and  from  ports  and 
internal,  to  be  as  nearly  as  possible 
equal,  172;  individualistic  bias  of 
railway  policy  as  affecting,  173  ;  effect 
of,  on  indutsrial  congestion  in  port 
towns,  173;  principles  which  should 
govern,  on  imports,  173;  effect  of" 
'block',  173;  method  of  calculating 
'scale'  or  'tapering',  173;  special 
concessions  of  low,  to  new  industries,. 
174. 
Railway  workshops : 

Delcription  of,  26,  27  ;  facilities  for  training- 
presented  by,  102;  apprentice  artisans- 
in,  102,  103;  apprentice  foremen  in,. 
103 — 105;  apprentice  engineers  in,  108, 
109;  in  Bombay,  1&9. 
Railways : 

Effects  of,  on  Indian  economic  conditions- 
generally,  7 ;  effects  of,  on  Indian 
agriculture,  7,8;  lack  of,  in  forest  areas, 
39  ;  purchase  of  stores  for,  how  to  he- 
dealt  with,  129  ;  effect  on  rates  of  com-  ' 
petition  of  water  transport  with,  171, 
Recruitment : 

for  Chemical  Service,  83 ;  for  Industrial 
Service,  203  j  temporary  measures  for,  for 
Industrial  Service,  204;  Indians  as 
chief  source  of,  for  Industrial  Service, 
204. 
Refractory  materials : 

Manufacture  of,  at  Kumardhubi,  23. 
Report : 

Scope  of,  of   Indian   Industrial   Commission 
4. 

Research : 

into  Indian  forest  products,  commercial 
utilisation  of  results  of,  40 — 42  • 
necessity  of,  and  scientific  advice  for 
industrial  development,  75,  76  •  a 
necessary  function  ofi  Governinent,  76, 
77;  in  India,  87—90;  abroad,  how 
far  necessary,  90,  lU;  imperial,  and 
demonstration  factories  to  be  controlled 
by  imperial  Department  of  Industries, 
198  ;  cost  of  chemical,  213,  214;  cost  of 
imperial,  and  demonstration  factories, 
214. 

Research  institutes : 

Location  of,  88, "Sa  ;  advantages  of  specialised.. 
90.  __        o  1  ^ 

Research  officers : 

Receipt  of  fees  by  Government,  87,  88. 
Resin  and  Turpentine : 

Government  factories  for,  41, 
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nice: 

Mills   in   Calcutta,    16 ;    in    RaugooOj    31  j 
cultivation  in   Burma,    ?>0 ;     flour    and 
rice-milling  industry,  l^l. 
River  trade : 

of  Calcutta,  16. 
River  transport : 

Kecommendations  regarding,  174,  175. 
Roorkee : 

Engineering  College,  105. 
Royalty  owners : 

Coal,  21;  wasteful  working  encouraged  by,  145. 
Rubber : 

Exports   of,   from     Indian  forests,    38 ;   not 
manufactured  in  India,    49  ;    exports    of 
raw.  from  India,  49. 
Rupee  capital : 

for      Government-aided     industrial     under- 
takings, 185. 
Rural  India : 

Description  of,  in  pre-British  times,  7. 


'Sakclii  * 

Iron  and  Steel  Works,  21—23;  Metallurgi- 
cal teaching   and  recearcli  institute  at, 
90,  115;   proposed  metallurgical  school 
at,  115. 
Salsette : 

Site     for    future    industrial    extension     of 
Bombay,  159. 
Salt : 

as  a  basis  for  chemical  manufactures,  48 ; 
controlled  by  imperial  Department  of 
Industries,  197 ;  estimated  cost  of, 
department,  207,  208 ;  proposed  chemist 
for,  department,  208. 
Saltpetre  industry: 

in  India,  S7,  141. 
Sandalwood  oil: 

distillation  in  Mysore,  41, 42. 
Sann  hemp:  34. 
Sardars : 

Jute  mill  labour  recruited  by,  14. 
"Scale"  rates: 

Method  of  calculating,  173. 
School  of  Mines: 

at  Dhanbaid  proposed,  114,  115. 
Schultze-Delitsch : 

Urban  artisans  may  be  helped   by   bank  of, 
type,  169. 
Scientific  advice : 

Eesearch   and,  necessary   for  industrial  de- 
velopment, 75. 
Scientific  and  technical  societies:  110, 

111. 
Scientific  knowledge : ' 

Lack  of,  impeded  attempts  to  introduce 
western  manufactures,  6,74. 

Scientific  officers: 

Possible  lines  of  classification  ofj  78 — 81;  m 
the   Education  Department,     85,    86; 
serving  under  Local  Grovernments,  86. 

Scientific  services: 

Need  for  organisation  of,  75—86;  present 
lack  of  organisation  in,  77 ;  possible 
classification  of,  as  affecting  Local 
Governments,  81 ;  classification  of,    pro- 


Scientific  services— comM. 

posed  by    Commission,   81,  82;   Indian 
Universities  as  recruiting   grounds   iot, 
83,    85 ;    proposals    regarding  adminis- 
'tration  of,  86. 
Sea-borne  trade : 

of  Calcutta,  16;  of  Bombay,  19. 
Seasonal  demand  for  money  : 

in  mofussil,  177,  178. 
Secretary : 

•  to    provincial    Board    of  Industries,   191  ;  to 
Indian  Industries  Board,  21)0. 
Sericulture : 

as  a  cottage  industry,  163. 
Servants  of  India  Society:  161. 
Shifts : 

Proposed   system   of   split,   for   half-timers, 
152. 
Ship-building : 

Possibilities  of,  in  India,  50. 
Sibpur :  * 

Engineering  College,  106;  mining  education 
at,  112,  113  ;   mining  classes  at,   should 
be  improved,  115. 
Silk  weaving : 

as  a  cottage  industry,  163. 
Single-venture  partnerships : 

Transitory  or,  150. 
Sites : 

Difiiculty  in  obtaining  land  for,  of  industrial 
concerns,  131,153;  land   law    affecting 
purchase  of,  for  industrial  concerns,  131. 
See  "  Housing  of  industrial  labour.''^ 
Soap-making  industry:  141.. 
Social  Service  League:  161. 
Special  concessions : 

of  low  railway  rates  to  new  industries,  174. 
Specialisation  in  cropping : 
due  to  railways,  8. 

Specialised  industries : 

special  steps  required  by  Government  to 
introduce,  into  India,  50,  51. 

Standard  of  comfort : 

low,  of  industrial  labour,  151. 

Statistics : 

should  be  collected  and  commented  on  by 
experts,  120,  121;  how  to  be  dealt 
with  by  Director  of  Statistics,  132  ;  of 
production,  122;  of  employment,  122; 
suggested  methods^  of  collecting,  123; 
Department  of,  to'  remain  under  Com- 
merce Department,  199. 

Steam-boiler  Acts : 

Administration  of»  by  provincial  Departments 
of  Industries,  191 ;  to  be  controlled  by 
imperial  Department  of  Industries,  198  ; 
See  also  "  Boilers." 

Steel : 

Produced  in  India  continuously  since  1914, 
45  ;  See  "  Iron  and  steel." 

Stores:  .    ,    . 

Supply,  of  Government,  under  control  or 
Munitions  Board  in  war  time,  126; 
supply  of  Government,  through  India 
Office  has  affected  Indian  manufacturers, 
126 ;  Indian,  department  proposed,  • 
127—129 ;  purchase  of,  may  be  centra- 
lised or  local,  127;  committee  required 
to  decide  degree  of  decentralisation  in 
purchasing  Government,  in  India,  128; 
working  of  proposed  Indian,  Department 
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Stores — contd. 

described,  128,  129 ;  Controller-General 
of,  proposed,  128,  129;  work  of 
Directors  of  Industries  in  purchase  of 
Government,  128,  129 ;.  for  railways, 
how  to  bejiealt  with,  129  ;  inspection 
of  Government,  purchased  in  India,  129, 
ISO;  supply  of  Government,  to  be 
controlled  by  imperial  Department  of 
Industries,  197  j  estimated  cost  of 
proposed  Indian,  department,  209 — 212  j 
cost  of  Government,  purchased  in 
England  in  1913-14,  209;  use  _  of 
testing  house  at  Alipore  for  insjiecting 
Government,  2111;  decentralisation  of 
purchase  of  Government,  211 ;  cost  of, 
purchasing  staff,  212 ;  cost  of,  inspect- 
ing staff,  212. 
Subjects: 

under  provincial  Departments  of  Industries, 
189;   un^er    imperial    Department    of 
Industries,  197—199. 
Suez  Canal : 

Effect  on  India  of,  7. 
Sugarcane : 

Industrial  possibilities  of,  33,  34 ;  economies 
in  production   and    preparation  of,  by 
use  of  machinery,  55,  56. 
Sulphuric  acid: 

Recovery  of,  in  zinc  smelting,  47  ;  as  a  basis 
for  important  manufactures,  48. 
Survey : 

Hydro-graphic,      61 — 63;    cost    of    hydro- 
graphic,  213. 
Surveys : 

Industrial,  73,  74. 
Swadeshi  movement : 

66 ;    success  of  Japan  as  a  stimulus  to,    66 ; 
reasons  for  failure  of,  66,  67. 
Swadeshi  Stores: 

successful  working  of,  Bombay,  167. 
Sydenham  Colleg^e  of  Commerce : 

Bombay,  116,  117. 
Synthetic : 

Prospects  of  natural  as   agaiilst,  indigo,   26 ; 
comparison  of,  and  vegetable-  dyes,  163. 


Technical  and  industrial  education : 

Control  of,  98,  118,  119;  inspection  of,   \>j 
imperial  visiting  officers,  119,  212,  220  > 
to  be  controlled  by  in^perial  Department 
of  Industries,  198 ;  cost  of,  216—220. 
Technical  assistance : 

to  cottage  industries,  137 ;  to  large  orga- 
nised industries,  138 ;  to  small  organised 
industries,  138,  139 ;  to  industries  of 
national  importance,  139 ;  respective 
shares  of  provincial  and  imperial  Depart- 
ments of  Industries  in,  140,  141. 
Technical  education : 

Attempts  to  establish,  in  India,  93. 
Technical  scholarships : 

State,   94;   difficulties  regarding,    94,     95; 
Morison   Committee  on,  94,  95 ;  revised 
rules  regarding,  95,  96. 
Technological  institute : 

at'^adura,  73^ 
Technologrical  training : 

Control  of  collegiate  education,  109, 110,  118,- 
119 ;  to  be  given  in  engineering  colleges,. 
109 ;  cost  of,  217,  218,  223-225,  227. 
Technologists : 

Training  and  development  of  private,  139. 
Temperance  measures : 

for  welfare  of  operatives,  161. 
"  Terminal "  charges : 

Effect  of,  173. 
Testing  house : 

at  Alipore,  for  inspecting  Government  stores, 
211. 
Thermo-electric : 

industries,  61. 
Tin: 

Occurrence   of,    in    Burma,    36 ;    plates    not 
manufactured  in  India,  49. 
Trade : 

found    more    profitable   than    industry     by 
business    houses   in    India,    13,   46,  47 ;, 
and  by  Indians,  64. 
Trade  marks : 

Registration  of,  149. 
Transitory : 

or  single-venture  partnerships,  150. 
Tungsten : 

Occurrences  of,  ores  in  India,  36 ;  smelting 
in  India  necessary  for  production  'of 
"  high-speed  "  steel,  48. 


Tanning  industry : 

Prospects  of,  35,  36  ;  technical  assistance  to, 
141. 
Tanning  materials : 

Investigation  of,  35,  40,  42. 
"  Tapering  "  rates : 

Method  of  calculating,  173. 
Tata: 

Hydro-electric  Supply  Company,  18,  61 ; 
Iron  and  Steel  Company,  22,  23 ;  Indian 
Institute  of  Science  established  at 
Bangalore  by  late  Mr.  J.  N.,  89 ;  Indus- 
trial Bank,  179,  182. 
Taxation : 

of  employers  to  finance  industrial  dwellings, 
159., 
Tea: 

Cultivation  introduced  into  India,  24 ;  dis- 
tricts of  North-East  India,  24,  25 ; 
Indian,  trade,  25  ;  recruitment  of  labour 
for,  gardens,  25. 
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Unions : 

Need  for  co-operative,  168. 
United  Provinces : 

Industrial  policy  in,  68,  69,  72 ;    Director  of 
Industries  appointed  in,  7  2. 
Universities : 

Indian,  as  recruiting  grounds  for  scientific- 
services,  83,  85;  relations  of,  with  engi- 
neering and  technological  colleges,    110, 
119  ;  with  commercial  colleges,  117. 
Uplift  of  labour : 

Work  for,  161. 
Urban  artisans : 

may  be  helped  by  bank  of  Sohultze-Delitsob 
type,  169.  •- 


Vegetable  dyes : 

Comparison  of  synthetic  and,  163. 
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Victoria  Jubilee    Technical    Institute, 
Bombay : 

founded  in    1887,93;    teaching   courses   at, 
111,  11 2;. teaching   of   mechanical   engi- 
neering at,  111. 
Victoria    JubUee   Technical    Institute, 

Madras:  165. 


W 


Wages;  r 

Oeneral  rise  in,.  9;  of  jute  milllabour,  15  ,■ 
in  cotton  mill  industry  of  llombay,  18  ; 
in  jute  districts,  24.;  of  operatives  in 
Cawnpore,  29.  '^  ^ 

Water  power : 

in  Western  Ghats,  18,  61 ;  in  India.  60—63 ; 
installations  of,  in  Kashmir  and  Mysore, 
60,  61. 
Waterways  Trust : 

Proposal  for,  175. 
Watt,  Sir  George : 

Dictionary  of  Economic  Products  of  India,  76. 
Weaving  t 

Importance  of  hand-loom,  163.     See  "  Hand- 
loom" 
Weaving  School : 

Amarapura,  137. 

Welfare  oflabour: 

Work  for,  161. 
Western  Ghats : 

Hydro-electric   works  in,  18  ;  installations  of 
water  power  in,  61. 
Wheat: 

Adulteration  of,  143. 
Wind  power:  60. 
Wire  ropes-: 

not  manufactured  in  India,  50. 


Wolframite : 

in  India,  36. 
Women : 

Part   played   by,   in    cottage    industries   of 
Burma,  3i;    household   work  of,   lessened 
•  by  establishment  of   flour  and  rice  miUs. 
162. 
Wood  distillation : 

Failure  to  take  up   question    of,  41 ;    by-pro- 
dacts  of,  59  ;  industry,  141. 
Wood  fuel : 

Experiments  required  in  use  of,  59. 
Workmen : 

Case  for  and  against  compulsion  of  employers 
to  house  their,  157,  158  ;  proposed  com- 
pulsion of  colliery  owners  to  house  their, 
158 ;  See  also  "  Housing  of  industrial 
labour." 
Workmen's  dwellings: 

Types  of,  152,  153. 
Workshops : 

See  "Laboratories";  " Railway  workshops." 


Yarn: 

Trade  in,  with  China,  65. 


Zinc: 

Ore  in  India,  36 ;  as   a   source    of    sulphuric 
acid,  47.  *       ', 

Zoological  officers:  77,  78. 
Zoological  Service : 

suggested,  84,  8-5. 
Zoological  Survey : 

reqiiires     strengthening     by      addition      of 
ichthyologists,  44. 


eAlCTJTTA:    PBlNlStED  BY  STJPD*.   GOVT.  PEINTING,  I^DIA,  8,   HASTINGS   STEEEt. 


EAST    INDIA   (INDUSTRIAL   COMMISSION). 


REPORT 


OF    THE 


imiM  immmiAL  coiiissioi^, 


1916-18. 


Presented  to  Pitrliament  hs  Command  of  His  IDaiesty. 


LONDON: 
PUBLISHED    BY    HIS    MAJESTY'S    STATIONERY    OFFICE. 


To  be  purchased  through  any  Bookseller  or  directly  from 

H.M.  STATIONERY  OFFICE  at  the  following  addresses  : 

iMPEEiAii  House,  Kingswat,  Lokdon,  W.C.  2,  and  28,  Abingdon  Street,  London,  S.W.  1  ; 

37,  Peter  Street,  Manchester  ;  J ,  St.  Andrew's  Crescent,  Cardipe  ; 

.   'U  23,  Forth  Street,  Edinburgh  ; 

orflromE.  PONSONBY,  Ltd.,  116,  Graftos  Street,  Dublin. 

•S  [printed  in  INDIA.] 

«%  ' 


[Cmd.  51.]     Price  4s.  Sd.  Net. 


1919. 


